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APPENDIX A 


SYMBOLS 



APPENDIX A 


SYMBOLS 


Symbol 

Description 


Units 

A 

Annulus or streamtube area 


In - 2 

a 

Length along chord line to location of maximum 
displacement between camber line and chord line 

In. 

C 

Chord length of cylindrical section 

In. 

C h 

Enthalpy - equivalent static-pressure-rise 
coefficient : 



\(H) ■ ' 

2g J c % J\Pi/ -1 

P — - - ^ — L— 

- (lfe 2 -U! 2 ) 





C 

P 

Statie-pressure-rise coefficient : 



P2“Pl 
C = 

P Pi'-Px 


— 

c 

P 

Specific heat at constant pressure 

Btu/Lb- 0 R 

D 

Diffusion factor: 




v d rsVQs-nVQi 

D = 1 + 

rotor „ . — 

2r O Vf 


— 


v 2 riVej-rgVes 

P ” 1 + 




stator „ — 

V x 2r a V x 



e 

Acceleration due to gravity 


32.174 Ft/Sec? 


Incidence angle, difference between flow angle and 
camber line angle at leading edge in cascade pro- 
jection Degrees 


2 



Symbol 


Description 


Suction surface incidence angle, difference between 
flow angle and leading edge suction surface 

Mechanical equivalent of heat 

Mach number 


Degrees 


778 o 161 Ft-Lb/Btu 


Rotational speed 


Total or stagnation pressure 

Static pressure 

Radius 

Mean radius, average of streamline leading- trailing 
edge radii 

Total or stagnation temperature 
Total temperature rise 
Static temperature 
Airfoil edge thickness 
Airfoil maximum thickness 


PSIA 


PS I A 


Rotor speed 
Air velocity 
Weight flow 

Displacement along compressor axis 

Flow angle, angle whose tangent is the ratio of 
tangential-to-axial velocity 

Air- turning angle, A3 = 

Blade-chord angle (stagger), angle in cascade pro- 
jection between blade chord and axial direction 

Ratio of specific heats 

Deviation angle, difference between flow angle and 
camber-line angle at trailing edge in cascade pro- 
jection 


Ft/Sec 


Ft/Sec 


Lbs/Sec 


Degrees 

Degrees 


Degrees 


3 


Symbol 


Description 


Units 


Pressure correction, 


actual 


0 

0 ° 

r\ 

K° 

a 

cp 

♦ 

UJ 


14.696 PSIA 


Slope of meridional streamline 

T 


Temperature correction, 


actual 


518.7° R 

Circumferential position from top center 
Efficiency 

Angle between tangent to blade meanline and the 
axial direction 

Solidity, ratio of chord to spacing 

Camber angle, difference between angles in cascade 
projection of tangents to camber line at extremes 
of camber-line arc 

Flow coefficient 

Work coefficient 

Total-pressure-loss coefficient: 


Rotor, U) f = i d Ps ' 
Pi'-Pi 


Stator, (i) = — — — 

Pi'Pi 

Cos j3 s 

— Total-pressure-loss parameter 


Subscripts 

ad Adiabatic 

an Annulus 

cor Corrected to unity axial velocity ratio 

d Downstream measurement plane (Table V) 


Degrees 


Degrees 


Degrees 


Degrees 


Subscripts 


Description 


e Edge of blade (Figure 10) 

h Hub 

id Ideal 

j Immersion 

m Meridional direction 

p Polytropic 

S Measurement plane (Figure 10) 

SS Suction surface 

t Tip at Station 1.0 

u Upstream measurement plane (Table V) 

z Axial direction 

9 Tangential direction 

0 Corrected to zero inlet swirl 

1 Leading edge 

3 Trailing edge 


0.01, 0.18,1 

0.95, 1. 5 1,[ Measurement station designations (Figures 7 and 8) 

2.20 ) 


Superscripts 

1 Relative to rotor 

* Critical flow condition 


•APPENDIX B 


DUPLICATE LISTING OF TABLE VII, 
OVERALL PERFORMANCE DATA 


The overall performance data for the stage and for the rotor are pre- 
sented in Table VII which is repeated here from Volume I for convenience. 




Table VII. Listing of Overall Performance Data 
(a) Shakedown Test With Undistorted Inlet 


Reading 

Number 

Percent 

Design 

Speed 

Throttle 

Setting 

Inlet 

Corrected 

Weight 

Flow 

(lbs/sec) 

Stage 

Rotor 

Type 

Point* 

Stator 

Setting 

(deg) 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

1 

50.3 

50 

125.62 

1.0786 

0.7572 

1.0910 

0.8728 

O.P. 

0 

2 

50.0 

50 

125.20 

1.0780 

0.7297 

1.0903 

0.8417 

O.P. 

0 

3 

50.1 

2 

89.4-1 

1.1376 

0.7752 

1. 1426 

0.8018 

O.P. 

0 

if 

70.1 

50 

172.11 

1.1509 

0.7148 

1.1809 

6.8491 

O.P. 

0 

5 

70.1 

3 

130.21 

1.2820 

0.7918 

1.2918 

0.8171 

O.P. 

0 

6 

90.1 

30 

205.73 

1.2683 

0.6795 

1.3242 

0.8078 

O.P. 

0 

7 

90.1 

6 

183.53 

1.5319 

0.8457 

1.5510 

0.8718 

O.P. 

0 

8 

100.2 

25 

221.12 

1.3440 

0.7135 

1.3894 

0.7976 

O.P. 

-3 

9 

100.1 

15 

220.61 

1.4617 

0.8148 

l.48o4 

0.8438 

O.P. 

-3 

10 . 

100.0 

15 

219.52 

1.4600 

0.8100 

1.4796 

o.84oo 

B.E. 

-3 

11 

100.0 

9 

216.48 

1.6190 

0.8391 

1.6445 

0.8674 

B.E. 

-3 

12 

100.1 

9 

216.51 

1.6208 

0.8322 

1.6570 

0.8731 

O.P. 

-8 

13 

100.2 

9 

217.29 

1.6218 

0.8363 

1.6428 

0.8602 

O.P. 

0 

14 

100.0 

9 

217.29 

1.6262 

0,846o 

1.6463 

0.8689 

O.P. 

+4 

15 

100.0 

9 

216.50 

1.6428 

0.8553 

1.6617 

0.8764 

O.P. 

+8 

1 6 

100.0 

15 

221.67 

1.4601 

0.7902 

1.4826 

0.8240 

O.P. 

0 

17 

99.8 

6.15 

204,95 

1.7034 

0.8427 

1.7346 

0.8737 

O.P. 

0 

18 

100.0 

6.15 

202.98 

1.6932 

0.8324 

1.7359 

0.8614 

O.P. 

-3 

19 

100.1 

9 

213.81 

1.6547 

0.8455 

1.6810 

0.874o 

O.P. 

+11 

20 

100.0 

6.15 

206.83 

1.7194 

0.8478 

1.7397 

0.8676 

O.P. 

+8 

21 

110.1 

9 

230.38 

1.7088 

0.8100 

1.7359 

0.8358 

O.P. 

0 

22 

90.1 

9 

196.74 

1.4830 

0.8680 

1.4992 

0.8933 

O.P. 

0 

23 

80.1 

9 

175.28 

1.3567 

0.8762 

1.3688 

0.9030 

O.P. 

0 

24 

8o.i 

3.5 

149.79 

1.3890 

0.7952 

1.4053 

0.8248 

O.P. 

0 


*The following symbols indicate the type of data recorded: 


OP - Overall Performance Data Prom Fixed Instruments 

BE - Blade Element Traverse Data Plus Overall Performance 

CT - Continuous Traverse Data Plus Overall Performance 

SET - Screen Rotation Test for Circumferential Distortion Traverse 
Data Plus Overall Performance 

















Table VII. Listing of Overall Performance Data (Continued). 


(b) Undistorted Inlet Performance Test 


Reading 

Number 

Percent 

Design 

Speed 

Throttle 

Setting 

Inlet 

Corrected 

Weight 

Flow 

(lbs/ sec) 

Stage 

Rotor 

Type 

Point* 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

25 

100.0 

15 

221.89 

1.4587 

0.8111 

1.4811 

0.8457 

B.E • 

26 

100.0 

15 

221.12 

1.4589 

0.7964 

1.48l4 

0.8305 

O.P. 

27 

100.0 

9 

217.17 

1.6239 

0.8518 

1.6463 

0.8776 

B.E. 

28 

100.0 

6 

204.03 

1.7037 

0.8281 

1.7377 

0.8613 

B,E. 

• 29 

100.1 

7.5 

212.65 

1.6761 

0.8504 

1.7020 

0.8776 

B.E. 

30 

100.1 

11 

219.33 

1.5630 

0.8461 

1.5805 

0.8686 

B.E. 

31 

90.2 

15 

204.39 

1.3761 

0.8212 

1.3946 

0.8574 

B.E. 

32 

90.0 

9 

196.56 

1.4863 

0.8739 

1.5001 

0.8955 

B.E. 

33 

90.0 

7.5 

192.81 

1.5105 ■ 

0.8706 

1.5256 

0.8928 

B.E. 

34 

90.0 

6 

183.44 

1.5269 

0.8465 

1.5457 

0.8726 

B.E. 

35 

90.1 

30 

205.36 

1.2726 

0.7030 

1. 3206 

0.8153 

B.E. 

36 

50.1 

30 

123.15 

1.0861 

0.8127 

1.0958 

0.9012 

B.E. 

37 

50.1 

30 

123.20 

I.0860 

O.8095 

1.0957 

0.8983 

O.P. 

38 

,50.0 

15 

114.70 

1.1073 

0.8463 

1.1129 

0.8889 

B.E. 

39 

50.0 

ll 

109.34 

1.1166 

0.8796 

1.1210 

0.9115 

B* E . 

4o 

50.0 

9 

106.75 

1.1213 

0.8831 

1.1251 

0.9094 

O.P. 

4i 

50.1 

6 

100.80 

1.1288 

0.8504 

1.1321 

0.8712 

B.E. 

42 

50.1 

2 

89.28 

1.1369 

0.8065 

I.l4l6 

0.8333 

B.E. 

43 

70.1 

30 

169.98 

1.1674 

0.7937 

1.1910 

0.8989 

B.E. 

44 

70.1 

15 

160.99 

1.2193 

0.8858 

1.2311 

0.9304 

B.E. 

45 

70.0 

9 

151.55 

1.2548 

0.8909 

1.2628 

0.9166 

B.E. 

46 

70.0 

6 . 

l4l, 97 

1.2712 

0.8465 

1.2788 

0.8682 

B.E. 

47 

70.1 

3 

128.91 

1.2809 

0.7950 

1.2910 

0.8212 

B.E. 

48 

80.1 

30 

188.52 

I.2131 

0.7417 

1.2442 

0.8420 

B. E* 

49 

80.1 

15 

185.71 

I.2927 

0.8507 

1.3087 

0.8930 

B.E. 

50 

8o.o 

9 

174.54 

1.3534 

0.8755 

1. 3642 

0.8996 

B.E. 

51 

80.1 

6 

162.43 

1.38l4 

0.8468 

1.3927 

0.8691 

B.E. 

52 

80.1 

3.5 

150.16 

1.3864 

0.7942 

1.4026 

0.8237 

B.E* 

53 

90.1 

11 

199.43 

1.4435 

0.8666 

1.4587 

0.8927 

O.P. 

54 

100.1 

25 

220.48 

1.3419 

0.6839 

1.4000 

0.7872 

O.P. 


*The following symbols indicate the type of data recorded: 

OP - Overall Performance Data From Fixed Instruments 
BE - Blade Element Traverse Data Plus Overall Performance 
CT - Continuous Traverse Data Plus Overall Performance 

SRT - Screen Rotation Test for Circumferential Distortion Traverse Data Plus 
Overall Performance 

















Table VII. Listing of Overall Performance Data (Continued) 


(b) Undistorted Inlet Performance Test (Concluded) 


Reading 

Humber 

Percent 

Design 

Speed 

Throttle 

Setting 

Inlet . 
Corrected 
Weight 
Flow 

(ibs/sec) 

Stage 

Rotor 

Type 

Point* 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

55 

100.1 

15 

219 . 9 k 

1.4643 

0.8087 

1.4860 

0.84l6 

C.T. 

56 

100.1 

9 

216.33 

1.6144 

0.8474 

1.6335 

O.8698 

C.T. 

58 

100.0 

6 

202.06 

1.6934 

0.8356 

1.7279 

0.8701 

C.T. 

59 

50.0 

4 

96.17 

1.1350 

0.8271 

1.1411 

0.8625 

O.P. 

60 

50.1 

. 4 

95.00 

1.1331 

0.8045 

1.1364 

0.8237 

O.F. 

6l 

70.0 

3 

129.66 

1.2808 

0.7886 

1.2913 

0.8155 

O.P. 

62 

80.0 

2.45 

143. 4o 

1.3852 

0.7693 

1.4057 

0.8057 

O.P. 

63 

90.1 

5 

176.81 

I.5292 

o.8i4o 

1.5521 

0.8443 

O.P. 

64 

100.0 

5.5 

198.11 

1 . 6968 

0.8064 

1.7370 

0.8451 

O.P. 

65 

110.2 

9 

230.47 

1.7044 

0.8073 

1.7305 

0.8322 

O.P. 

66 

110.1 

7 

226.68 

1.8307 

0.8101 

1.8738 

0.8441 

O.F. 

67 

109.9 

9 

229.89 

1.7045 

0.8079 

1.7298. 

0.8320 

E.E. 

68 

109.9 

9 

230.02 

1.7049 

0.8119 

1.7304 

0.8363 

O.P. 

69 

110.3 

6.75 

225.55 

1.8502 

0.8030 

1.9015 

0.842.1 

B.E. 

70 

110.1 

7.25 

228.61 

1 .8l48 

O.8168 

1.8554 

0.8498 

T-\ T-l 

d • h • 

71 

110.0 

8 

228.43 

1.7584 

0.8155 

1.7804 

0.8420 

B.E. 

72 

110.2 

13 

230.69 

i.5656 

0.7764 

1.5920 

0.8074 

B.E. 

73 

50.0 

15 

114.97 

1 . 1067 

0.8471 

1.1121 

O.8887 

O.P. 

74 

80.1 

21 

179. or 

1.3353 

0.8795 

1.3468 

0.9067 

O.F. 


*The following symbols indicate the type of data recorded: 

OF - Overall Performance Data From Fixed Instruments 
BE - Blade Element Traverse Data Plus Overall Performance 
CT - Continuous Traverse Data Plus Overall Performance 
SET - Screen Rotation Test for Circumferential Distortion Traverse 
Data Flus Overall Performance 




Table VII. Listing of Overall Performance Data (Continued). 


(c) Undistorted Inlet Test with Long Inlet Duct 


Reading 

Number 

Percent 

Design 

Speed 

Throttle 

Setting 

Inlet 

Corrected 

Weight 

Flow 

(lbs/ sec) 

Stage 

Rotor 

Type 

Point* 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

' 132 

70.0 

30 

168.95 

1.184 

0.8056 

1.199 

0.8750 

O.P. 

133 

70.1 

9 

l46 . 3k 

1.259 

0.8229 

1.268 

0.8750 

O.P. 

134 

70.1 

3 

126.37 

1.275 

0.7568 

1.288 

0.8018 

C.T. 

135 

100.1 

15 

220.37 

1.486 

0.8294 

1.506 

O .8588 

O.P. 

136 

100.1 

9 

22.k-.6l 

■ 1.633 

0.8510 

1.658 

0.8846 

O.P. 

137 

100.1 

6.5 

202.3k 

1.681 

0.8333 

1.722 

0.8728 

C.T. 

138 

90.0 

30 

20 k . 18 

1.290 

0.7521 

1.321 

0.8376 

O.P. 

139 

90.1 

9 

19 k . 21 

1.484 

0-8554 

1.500 

0.8795 

O.P. 

l4o 

90.1 

5.5 

177.75 

1.525 

0.8162 

1.541 

0.8432 

C.T. 


*The following symbols indicate the type of data recorded: 

OP - Overall Performance Data From Fixed Instruments 
BE - Blade Element Traverse Data Plus Overall Performance 
CT - Continuous Traverse Data Plus Overall Performance 
SRT - Screen Rotation Test for Circumferential Distortion Traverse 
Data Plus Overall Performance 




M 


Table VII. Listing of Overall Performance Data (Continued), 
(d) Radial Inlet Distortion Test 



*The following symbols indicate the type of data recorded: 


OP - Overall Performance Data From Fixed Instruments 
BE - Blade Element Traverse Data Plus Overall Performance 
OT - Continuous Traverse Data Plus Overall Performance 
SRT - Screen Rotation Test for Circumferential Distortion Traverse 
Data Plus Overall Performance 




Table VII. Listing of Overall Performance Data (Concluded) 


(e) Circumferential Inlet Distortion Test 


Reading 

Number 

Percent 

Design 

Speed 

Throttle 

Setting 

Inlet 

Corrected 

Weight 

Flow 

(lbs/ sec) 

Stage 

Rotor 



Type 

Point* 

Dist. Screen 
And Position 
(deg. From TDC) 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

Total 

Pressure 

Ratio 

Adiabatic 

Efficiency 

84 

70 

50 

165.2 

1.192 

.746 

1.214 

,826 

O.P. 

195 

85 

70 

5 

130.8 

1.285 

.757 

1.300 

.793 

O.P. 



86 

70 

10 

146.6 

1.269 

.818 

1.283 

.857 

O.P. 



87 

90 

50 

204.4 

1.319 

.763 

1.358 

.848 

O.P. 



88 ' 

90 

7.5 

179-0 

1.501 

.818 

1.526 

.853 

O.P. 



89 

90 

11 

192.1 

1.469 

.831 

1.4^4 

.870 

O.P. 



90 

100 

50 

220.1 

1.390 

.738 

1.445 

.829 

O.P. 



91 

100 

9.6 

204.6 

1,604 

.820 

1.638 

.858 

O.P. 

1 


92 

100 

13 

213.5 

1.556 

.830 

1.583 

.865 

O.P. 

195 

93-104- 

100 

9.6 

205.3 

1.602 

.816 

1.638 

.853 

SRT 

195-165 

105 

100 

9.6 

205.8 

1.602 

.8l4 

1.637 

.854 

O.P. 

195 

106-117 

100 

50 

219.2 

1.389 

.736 

1.447 

.828 

SRT 

195-165 

118 

100 

50 

218.3 

1.389 

.736 

1.448 

.833 

O.P. 

195 

119-130 

100 

13 

211.9 

1.555 

.828 

1.582 

.862 

SRT 

195-165 

131 

100 

13 

212.3 

1.555 

.831 

1.583 

.867 

O.P. 

195 


*The following symbols indicate the type of data recorded: 

OP - Overall Performance Data From Fixed Instruments 
BE - Blade Element Traverse Data Plus Overall Performance 
CT ■ - Continuous Traverse Data Plus Overall Performance 
SRT - Screen Rotation Test for Circumferential Distortion 
Traverse Data Plus Overall Performance 
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APPENDIX C 


SYMBOLIC LISTING OF ROTOR ANJJ 
STATOR BLADE ELEMENT DATA 


Symbolic identification for the various column headings 
lation of blade element data to be presented in Appendixes D 
seated in Table VI. This table is repeated here from Volume 
venience. 



in the tabu- 
and E is pre- 
I for con- 
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TABLE VI SYMBOLIC LISTING OF BLADE ELEMENT DATA 


MOTOR blare ROW . NASA TASK I 


BLADF ELFMENT P = -(F OR Ma NCt RESU.TS 
»OINt NyMRfcR REAR 1 NG UAjS 


RATUaU 

pel i NL gT 

A0S INlsT 

CHrR ln 

INC ID 

aNq 

I INC 1 D A Nj 

INLft A9S 

INL£T Rf-L 

INLpT AX 

INLfcT ABS 

INLfT RgL 

post jioN 
2 

FLOW ANG 

flow ang 

LE A N GLt 

MM CMRR 

LN 

SjCt SyRF 

vElOcItY 

vELOCljY 

v ei-oci t y 

t ang v fl 

t ANG V 6E 

3 

4 

5 

6 


b i 

«° 

1 

1 


*.B 

V I 

V i 

V zl 

V «1 

V 01 

7 

RAOlAL 

REL FXIT 

AgS EXIT 

C k R r Ln 

REL 

REV 

RbL tu-h 

EXIT AdS 

EXIT «tL 

EXIT AX 

FXIT ABS 

EXIT REL 

POSITION 

1 

FLOr ang 

FLOW ang 

TE a n GUE 

ang 

TE 

ANjLS 

v ElOi:ITy 

VELOCITY 

VELOCITY 

tang 

TaNG u El 

2 

3 

4 

5 

6 

a 1 
*2 

ff 2 

O 

“ 2 



A?’ 

V 2 

V’ 

V 2 

V Z2 

V 

V 02 

7 

RACIAL 

rotor spd 

INLET abs 

INLET REL 

AXIAL 

VEL 

TRAV LOSS 

TR TL PRESS 

T ADIABATIC 

POLYTROPIC 

DIFFUSION 

cm 

POSITION 

AT INLET 

MACH NO 

hac h no 

ratio 

COEFFICIENT 

1DSS PARAM 

EFFICIENCY 

EFFICIENCY 

factor 


2 

3 

u 

M 

in 

V 


m ( 

■1 1 
ui Cos 



D 

c. 

4 

U 1 

M i 


V zl 


ui 

\d 

\ 


''h 

5 





— ^ 

2a 





6 

7 






Method 

2, Traverse Inst, 




RADIAL 

ROTOR SPD 

EXIT a ?S 

EXJT REL 



lD»» 

TOT PRESS 

ARB 

poly 

MOMfiN RISE/ 

STaT press 

P0St T 10N 

1 

at fxit 

mach no 

MAC h NO 

SOLIDITY 

COEFFI;I c N t 

uUSS PaRAM 

efficiency efficiency 

RE AS T PISE 

RISE COEFF 

2 

3 

4 

u 

2 

«2 


<r 


i 

u 

uCos 

Tad 

"p 

VWei 

c 

5 





, 


2j 



Jgc p AT 

F 

6 

7 







Method 1, Fixed 

& Traverse Instr 




RADIAL 

PERCENT 

TRAV TOT 

TRAV TOT 

FIXED 

tdt 

FIXED TOT 


OVERALL PERFORMANCE SUMMARY 


position 

IMMERSION 

PRESS «A T IO 

TEMP R*t>0 

press ratio 

te«p Ratio 






1 

5.11000 




PERFORMANCE PARAMETERS 

STAGE data rotor data 

ROTOR DATA 

2 

10,0000 

p. 


P 


T - 



FIXED INST. FIXED INST. 

TRAV. INST. 

3 

30,0000 

1.51 

*1-51 

1.51 


1.51 

Total Pressure Ratio ■ 
Adiabatic Efficiency « 

P 2.20 /T C 

„ P /P 

M8 1.51' 0.95 
lad 
Ip 

P /P 

1-51' 0.95 

4 

50,0000 

P 0.95 

T 0.95 

P 0.95 


• T ' 9 . 5 

5 

6 

70.0000 

90.0000 




Polytropic Efficiency » 

'ad 

* P 

7 ad 

7 P 

7 

95,0000 






Percent Design Speed o^N/W 

Discharge Valve Setting 

« 








Cor. Nozzle Weight 

Vane Schedule 

« Stator 








IE Check Flcv/Noz.Flcv » 

TE Check Flcw/Noz.Flow 

s 








Assumed LE Flew Coeff. « 

Assumed 

TE Flew Coeff. 

M 



TABLE VI SYMBOLIC LISTING OF BLADE ELEMENT DATA (Concluded) 


H 

-5 


RAIltAL 

PhSIftON 

2 

3 

4 

5 

6 
7 


RAnl aL 
PAST j!0N 


2 

3 


4 

5 

6 
7 


RACIAL. 
PftSl t ton 
1 
2 

3 

4 

5 

6 
7 

rah I al 
post t ton 
l 

• 2 

3 

4 

5 

6 
7 

RADIAL 

position 

1 

2 

3 

4 

5 

6 
7 


STATOR BLADE ROW 4 NASA TASK I 


RgL INLgT 
FL0 W ANG 


BLADE ELFMENT PERFORMANCE RESULTS 
POINT NyHBER READING (^MBER OATS 

ABS INLbT C h B h LN [N C ID aNq INcID A N 3 ] NL e T R3S 

FLOW ANG LE A n GIE MN CMBR LN S 0 C T Su«F v SLQcI r Y 


INLgT R fc L 
VtLOclrY 


INLgT AX INLgT aBS INLgT RgL 

vELOcIyY t ANG v EL t ANG V EI 


*H/A 


■i 


H/A 


n/a 


zl 


ei 


n/a 


REL EXIT 

FLOw ang 

ABS exit 
FL0 W ANG 

CMbH LN 
t e A n GLE 

DEV 
ANG T e 

TURN 

angle 

EXIT ASS 
v ELUci T Y 

EXIT REL 
vELOCljY 

EXIT AX 
v ELOcI t Y 

EXIT ABS 

t ang v EL 

EXIT REL 

t ang v el 

n/a 

«8 

0 

* 2 

■ e 

Aff 

V 2 

N/A 

V z 2 

V G 2 

n/a 


ROTOR SPD INL'cT ABS 
At INLEt MACH NO 


INLET REL axial VEL 
mach no Ratio 


diffusion chi 

FaCtOH 


n/a 


M 1 


n/a 



D 


c 


h 


ROTOR SPD 
aT exit 


EXIT ABS 

hach no 


exit 'hel 
MAcH No 


LOSS 

SOLIDITY COEFFICIENT 


TOT PRESS ADS 

LOSS PaRAM EFFICIENCY 


POLY MOMFN RISE/ STaT PRESS 
EFFICIENCY MFAS T RISE RISE COEFF 


N/A Mg 


N/A a 


“ C0S? 2 N/A ”p N/A C. 

2 a p 


PERCENT TRAY TOT 
IMMERSION PRgSS H A T 1 0 
s.oono 

10.0000 p, . 

30.0000 — 

90.0000 P 1.51 
7 0 . 0 1) (1 0 

90 .0000 

95.0000 


TRAV TOT FIXED TOT 
tEhP ra t io press ratio 


fixed to r 

TEHP ratio 



r 2.2 


1.51 



OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Preseuro Ratio a 
Polytropic Efficiency - 

Percent Design Speed = Vl/vV~ 
Cor. Nozzle Weight Flow*. 'rfv§/i 

LE Cheek Flow/Noz.Flo* - 
AsBiuaea LE Flow Coeff, = 


STAGE DATA STATOR DATA STATOR DAT/ 
FIXED INST. FIXED INST. TRAV. INST. 

P 2.20^ P 0.:f! P 2. 20^1. 51 T 2.20^ P 1.51 

’’p 

Discharge Valve Settings 

Vane Schedule = stator 

TE Check Flcw/Noz.Flcw = 

Assumed TE Flow Coeff. = 


* Not Applicable: NA 



APPENDIX D 


TABULATIONS OF BLADE ELEMENT DATA 
FOB UNDISTORTED INLET TESTING 


The blade element data for rotor and stator for undistorted inlet flow 
testing, obtained from fixed and traverse instruments, are presented in 
this appendix. The readings are arranged in an ascending order of speed 
and at each speed in an ascending order of stage total pressure ratio. 


' PRE CED^f { 


G 


page 




not 


filmed 
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Blade Element Data For Undistorted Inlet Testing 

ROTOR BLADE ROW - NAS* TASK J 


BU *06 ELFHENT PERFORMANCE RESULTS 
POINT NUMBER i READING NUMIlER 3* DATE 3/ i/1970 


radial 

REl I^lET 

A8S INlET 

CP8R LN 

INClD ANG 

INCID ANG 

INLFT ars 

TNlET Rfci 


inlet ax 

IN L ET ASS 

INLET REl 

POSITION 

PLOW ANG 

FLOW ANG 

LE ANGLE 

HN CMfiR LN 

SUCT SURF 

velocity 

velocity 


VELOCITY 

Tang vel 

tang vel 

1 

64.73- 

0, 

60, 6q 
59.61 

4 1 3 

1.43 

323.31 

752.55 


320.83 

0. 

679,56 

2 

63.68 

0. 

4 ,*o7 

1.04 

329.92 

741,98 


328 , 76 

0. 

664.59 

3 

60.72 

0, 

56.01 

477l 

0.25 

336.28 

687,62 


336,27 

0. 

599,78 

4 

5«.07 

0. 

52.56 

5.51 

-0.33 

333.90 

630,04 


332,94 

0. 

534,28 

9 

57.36 

0, 

49.7i 

5. ‘6 5 

-1.14 

127.63 

571 , 04 


323.09 

0. 

467.71 

» 

53.17 

0. 

47.11 

6.06 

-1.60 

107.26 

499,49 


29*,9i 

0 . 

393,80 

1 

51.6# 

0, 

46.13 

5 755 

-2.35 

308.82 

483,07 


293,54 

n. 

371,46 

Radial 

REL EXIT 

ABS EXIT 

CMBR LN 

REL dev 

REL TURN 

EXIT ABS 

EXIT RfcL 


£X|T AX 

EXIT ARS 

EXIT REL 

position 

FLO w ANG 

FLOm ANG 

te angle 

AND TE 

ANGLE 

VELOCITY 

velocity 


velocity 

Tang v fl 

Tang v el 

l 

58.87 

19.43 

54.80 

4, '0 7 

5,85 

356.21 

646,22 


334.74 

118,08 . 

554,30 

2 

58.38 

19,86 

5«,<2 

3, '96 

5.30 

353.33 

632,61 


331,35 

119.7J 

538.23 

3 

54.19 

21.94 

50.68 

3.51 

6.53 

340.92 

972,11 


334,68 

134,82 

463,93 

4 

47,67 

24 ,69 

43.79 

3:88 

10.41 

300.86 

513.76 


345.96 

361,22 

159.07 

379,74 

5 

J7.07 

29,62 

32,15 

4 792 

16.30 

*16,60 

«53,7o 


205.36 

272,87 

6 

22. 70 

35.92 

14.29 

8. '41 

30,47 

456,69 

402,09 


366.04 

265.20 

153,10 

7 

l’.Ol 

34.94 

6,00 

11. 01 

32.67 

*79.23 

417,60 


366,94 

270.29 

133.34 

RADIAL 

ROTOR SPD 

INLET ABS 

INLET REL 

aX|*L vel 






DIFFUSION 

CK1 

POSITION 

at inlet 

Mach no 

HAC U NO 

RATIO 






factor 

1 

679.56 

0.292 

0.67? 

1,043 






0.197 

0,209 

2 

664.59 

0,298 

0.670 

1,008 






0.206 

0.229 

3 

599,78 

0.304 

0.621 

0,995 






0.233 

0.281 

4 

534,28 

0.302 

0.569 

1,039 






.0.260 

0.315 

J 

467.71 

0.296 

0.516 

1)118 






'0.301 

0.337 

A 

393,80 

0.277 

0 . 45 i 

1)241 






0.318 

0.280 

7 

371,46 

0.279 

0.436 

1.318 






0.260 

0.256 

radial 

ROTOR SPD 

EXIT ARS 

EXIT REL 


LOSS 

TOT PRESS 

adb 


POLY 

MOMtN RISE/ 

STAT PRESS 

POSITION 

at exit 

hach no 

HAC U NO 

SOLIDITY 

COEFFICIENT 

LOSS PA BAM 

efficiency 

efficiency 

HEaS T RISE 

RISE COEFF 

l 

672.38 

0.317 

0.577 

1.3340 

0.116 

C-022 

0.6666 


0.6716 

0,8246 

0,175 

2 

657.95 

0.315 

0.564 

1,3690 

Q.C43 

0.008 

0,6750 


0.8765 

0.8665 

0.195 

3 

598.75 

0.322 

0.510 

1.5080 

0.032 

0,006 

0.9200 


0,9210 

0.P601 

0.260 

4 

538.81 

0.339 

0.458 

1.6840 

0.048 

c.cto 

0,9048 


0.9060 

0.8605 

0.310 

i 

478,23 

0.372 

0.405 

1.9060 

0.036 

0 » 007 

0,9428 


0.9436 

0 .9048 

0.353 

6 

418.30 

0.408 

0,359 

2.2170 

0,044 

0,009 

0,9510 


0,9518 

0.9692 

0.349 

7 

40J.63 

0.429 

0.373 

2.3390 

0.079 

0-015 

0,92*7 


0.9260 

0.9026 

0.352 

Radial 

position 

KPCEIfT 

HCEJ.ST07 

TRAV TOT 
PRESS RATIO 

TRAV TOT 
TEMP RATIO 

FIXED TOT 

press RATIO 

FIXED TOT 

temp ratio 



OVERALL PERFORMANCE SUMMARY 

STACIE 71ATA ROTOR T1ATA ROTOR TaATA 

i 

5.0000 

1.075 

1.031 

1,066 

1.028 

PERFORMANCE PARAMETERS 


FIXED INST. FIXED 

INST. TRAV. INST, 

2 

10.0000 

1,076 

1.029 

1,083 

1.026 







3 

30.0000 

1,086 

1.030 

1,089 

1.027 

Total Preomiro Ratio 

m 


1.0661 1.0958 1.0955 

4 

50,0000 

1,094 

1.032 

1, 096 

1.029 

Adiabatic Efficiency 

u 


0.6127 0.9012 0.6108 

s 

70,0000 

1,106 

1.035 

1)104 

1.030 

Polytropic Efficiency 

m 


O. 81 L 9 0.9025 0.8133 

6 

90,0000 

1,119 

1,037 

i)tl9 

1.034 







7 

99,0000 

1, 128 

1,039 

1)121 

1.035 

Porcent Deoign Speed 

m 

50.1 Diechargo Valve Setting* 30. 0 



Cor. Hoi tie Height ?lcv» 

123.15 Vane Schedule 

- 0,0 







IE Check Plcw/Hoi.Plov 

a 

1.0101 IS Check Plov/Hof.Flow « 0.5693 







( A-snumod 

IE Plow Coaff. 

m 

O. 9 G 5 A 0 mused TE Plow Coeff. - 0.91.0 
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Blade Element Data For Undistorted Inlet Testing (Continued) 

STAlOR BLADE ROM - NASA TASK I 


BLADE ELEMENT PERFORMANCE RESULTS 





POINT NUH8ER 1 READING NUHBFR 

36- DATE 

3/ 1/1970 




Radial 

rel i«let 

ABS IN L ET 

chbR ln 

INCID ANG 

INCID ANG 

INLET ARS 

tNLET rel 

inlet ax 

[NlET ahs 

INLET rel 

position 

FLOW ANG 

FLOW ANG 

LE ANGLE 

mn cmb r LN 

SUCT SURF 

VELOCITY 

VELOCITY 

velocity 

Tang vel 

Tang vel 

1 


19,34 

39.47 

-20;i3 


357.92 


337.73 

118.51 


2 


19.54 

39,11 

"1 9?57 


359.25 


338,55 

120.15 


3 


20,80 

39,01 

'1 B .‘P1 


179,47 


354.50 

134.69 


4 


23.07 

39,80 

“1 6 773 


402,92 


369,73 

157.49 


5 


27,57 

40,86 

- 1 3 ,‘29 


437.17 


384.98 

201.02 


6 


33.64 

42.22 

.8758 


466.85 


384.31 

255.69 


7 


32.67 

42,76 

-1 0 ,‘09 


487.17 


404.73 

259 ! 50 


radial 

RED EXIT 

ABS EXIT 

CM0R LN 

DEV 

TURN 

EXIT ABS 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

POSITION 

FLOW ANO 

FL0 H ANG 

TE ANGLE 

ANG te 

ANGLE 

VELOCITY 

velocity 

VELOCITY 

Tang v el 

TANG vSL 

1 


-0.74 

-11.13 

10739 

20,08 

339.45 


339,42 

-4,40 


2 


71.13 

-10,10 

8; 97 

20,67 

380,98 


380.89 

-7,51 


3 


-3,02 

-8,87 

5785 

23,83 

388.39 


387,69 

-20.46 


4 


-2 .4 0 

*8,75 

6735 

25.47 

406,98 


406,17 

-17.01 


5 


-2,73 

-9,10 

6, '37 

30.31 

432.18 


430.74 

-20,57 


' 6 


-1 . 49 

“10,58 

9?09 

39.13 

483.47 


482,02 

-12,55 


7 


-0,12 

•‘12,36 

12724 

32,79 

49*. 16 


492,57 

-1. 05 


radial 

ROTOR SPD 

INLET ABS 

INLET REL 

AXIAL vel 





DIFFUSION 

CHI 

position 

AT INLET 

HACM NO 

MACH No 

ratio 





factor . 


i 


0.3J9 


1.005 





0.164 

-0.146 

2 


0,320 


1,125 





0.054 

-0, 154 

3 


0,339 


1,094 





0,102 

-0 . 142 

4 


0,360 


1,099 





0.114 

-0 . 0«8 

5 


0,391 


1 1 11 9 





0.145 

-0.096 

6 


0,416 


1,254 





0.102 

-0.145 

7 


0,436 


1,217 





0.111 

-0.146 

RADIAL 

ROTOR SPD 

EXIT ABS 

EXIT REL 


LOSS 

TOT PRESS 

ADB 

POLY 

MOHEN RISE/ STAT PRESS 

POSITION 

at exit 

MACH NO 

MACH No 

SOLIDITY 

COEFFICIENT 

LOSS PARAM 

eeficiency 

EFFICIENCY 

ME 4 S T RISE RISE COEFF 

1 


0,302 


l. s 230 

0.137 

C.0<5 


-1.4996 


-0.142 

2 


0,341 


1,5440 

0.116 

0.037 


1,2037 


-0 « 

3 


0,347 


1.8310 

0.143 

0,044 


2,8012 


-0.138 

4 


0 , 364 


1,7420 

0,093 

0,027 


4 ,282B 


-0.095 

5 


0,387 


1,8800 

0,081 

0-021 


"5 , 20 70 


-0.092 

6 


0.434 


2.0S10 

0.076 

0-019 


1.9074 


-0,138 

7 


0,443 


2.0980 

0,069 

0 . 016 


4,567a 


-0.13B 

RADUL 

PERCENT 

TRAV TOT 

TRAV TOT 

FIXED TOT 

FIXED TOT 

f 

OVERALL PERFORMANCE SUMMARY 


POSITION 

XI u uAUDAwlI 

PRESS RATIO 

TEMP RATIO 

PRESS RATIO 

TEMP RATIO 

. 





1 

9,0000 

0.983 

0.997 

0,991 

1,000 

PERFORMANCE PARAMETERS 

STAGE DATA STATOR DATA STATOR DAT; 

z 

10,0000 

0,998 

0.997 

0,992 

1,000 

1 


FIXED INST. FIXED INST, TRAV. IKST. 

3 

30,0000 

0,993 

0.997 

0,989 

1,000 

I Total Proa cure Ratio - 

1.0861 0.9887 

0.9913 

4 

50,0000 

0,993 

0.997 

0,992 

1.000 

Polytropic Efficiency • 

0.8l49 0.9029 


5 

70,0000 

,0 , 9 8 B 

0,996 

0,992 

1.000 

i 





6 

90,0000 

0 0.992 

0,998 

0,991 

1.000 

Percent Design Speed « 

50.1 Discharge Valve Setting- 30.0 

7 

95,0000 

0.985 

0.997 

0,991 

1.000 

! Cor. Nozzle Weight Flow 

123.15 Vane Schedule 

- 0.0 * 







j ID Check Flow/Nos. Plow - 

O. 97 W IE Chech Flcw/Noz.Flcw • 0.9900 







I^Axauroed IE Flow Cooff , - 

0.955 ABouned TE Flew Cooff. - O .935 



CO 

CO 
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Blade Element Data For Undlstorted Inlet Testing (Continued) 


RUTOR BLADE HOW 


REi INiET 

FLOW ANG 

64. 34 


R£L EXIT 

rtO H A ' .’0 
58.60 
58.20 
5«,33 
A 8 . 02 
j7,94 
23.73 

l6 , 84 

ROTOR SPD 

AT INLET 
679.09 
*64.12 
*99,34 
*33.91 
467,38 
393,53 
371, ?0 

ROTOR SPD 

at exit 
871.91 
657,49 
599.33 
*38.44 
477,69 

4 18 , 00 
4fl3.35 

Fn POSIT 

eozrsiok , 

s.oooo 

10,0000 

30 .0000 

50 .0000 

70.0000 

90.0000 

95.0000 


NASA TASK J • 


. . . blade element perfmrhance results 

point number 2 reading number 38 date 


3/ 1/1*70 


ABS IN L ET 

FLOW ANG 
0 , 

0 , 

0 , 

0 , 

0 , 

0 . 

0 . 

ABS EXIT 

FLOW ANG 
26,34 
25.78 

28.41 
29,45 
34,66 

39.42 
42,00 

INLET ABS 
hack no 
0.270 
0.276 
0,290 
0,279 
0,270 
0 ■ 253 
0.250 

EXIT ABS 
MACH NO 
0,312 
0,309 
0.312 
0.329 
0,353 
0,386 • 
0.407 

TRAV TOT 
PRESS RATIO 
1,102 
1.102 
1.107 
1.112 
1.119 
1.129 
1.135 


Cmbp ln 
LE angle 


C«BR IN 
TE ANGLE 
54. Bfl 
54. 4 2 
50.48 
43.79 
32,15 
1« 1 29 

8,00 

INLET REl 
MACH NO 

0.669 

0.660 

0.609 

0,556 

0.501 

0.435 

0.418 

EXIT REL 
MACH NO 
0.536 
0.529 
0.«7l 
0.427 
0.367 
0.327 
0.319 


InCID AnG 
SUCT SURF 
3.0A 
2.66 
2.13 
1.71 
1.20 
0 . 8 * 
0,52 

REL TURN 
ANGLE 
7.74 
7.02 
8.27 
12.09 
19,85 
31,89 
37,72 


tNClD ANG 
MN CNB* LN 

5. '74 
5 369 

6 . '59 

7. ’55 
7799 
B .-51 
8 342 

REL dev 

ANG TE 

3.80 
3.87 
3765 
4,’?3 
5 369 
9.’44 
8 384 

, AX|A L VEL 

ratio 

1.039 

1 . 02 * 

0.996 

1.04 7 
1.101 
1.231 
1.269 


LOSS 

solidity coefficient 
1.3340 0.136 

1 , 3690 0.059 

1 • 5 OB 0 0,040 

1.6840 0.068 

1. *060 0.063 

2.2170 0.068 

2.3390 0.100 


TRAV TOT FIXED TOT FIXED TOT 

temp ratio pRe s s ratio temp ratio 

1.040 1,096 1.037 

‘ 1,037 1.108 1,034 

1.037 1.109 1,033 

1.037 1,112 1,035 

1.038 1,116 1,037 

1.040 1.126 1.037 

1.0*2 1.129 1.039 


INiET ABS 

tN.ET. RE. 

I.NlET AX 

INlET ABS 

INlET R 61 

VEl-CCI TV 

VELOCITY 

velocity 

Tang VEL 

tang vel 

299,77 

742, 31 

297,47 

0 , 

479.69 

Jft 6 , 47 

731.43 

305,39 

0 . 

664,12 

iin.69 

675,10 

310.68 

0 . 

599,36 

Io7.72 

614,24 

306,83 

0 . 

533.91 

199,67 

555,20 

295.51 

0 . 

467,36 

280.49 

483,26 

249.22 

0 . 

393, 53 

978,04 

463,78 

264,26 

0 . 

371.20 

EXfT APS 

EXIT REL 

EXIT AX 

EXIT ARS 

EXIT REL 

VELOCITY 

velocity 

yELOCPY 

Tang v el 

tang v el 

352,52 

405,13 

314, 9(j 

155193 

515.98 

348.39 

595, 76 

312.89 

lSt . 1 3 

506,36 

351.81 

530.55 

309.35 

167,37 

430.96 

346,99 

480,34 

321.24 

181.39 

357.05 

396,60 

413,01 

325,44 

225,04 

252.85 

432.94 

366,74 

331.35 

272.32 

145.68 

456.85 

357,56 

335,27 

301.90 

101.45 




DIFFUSION 

CHi 




factor 





0.263 

0.277 




0.261 

0.295 




0.296 

0.347 




0. 30B 

0.385 




0.363 

0.412 




0.371 

0.370 




0.374 

0.344 

TOT PRESS 

ADS 

POLY 

HOREN RISE/ 

STAT PRESS 

LOSS PARAH 

efficiency 

EFFICIENCY 

HEaS T RISE 

RISE coeff 

0.027 

0,7146 

0.7184 

0,8408 

0.239 

0*011 

0.9691 

0.8701 

0,8569 

0.256 

0<008 

0,9169 

0,9202 

0.8687 

0.374 

0*014 

O , 8 B »0 

0,9907 

0.8555 

0.390 

0<013 

0,9164 

0.9177 

0.9()79 

0,429 

0-014 

0,934(1 

0,9S5i 

0.9173 

0.443 

0.021 

0,9x36 

0.9151 

0.9366 

0.450 


OVERALL PERFOEMAXCS SUMMARY 


; PERFOPKATCTE PARAMETERS 

i Total Pressure Ratio ■ 

■ Adiabatic Efficiency » 

• Polytroplc Efficiency • 
! 

, Percent Design Speed « 
[ Cor. Sortie Weight Plow- 

[ LE Check Flaw/Sot.Flow « 
| Assumed IE Plcv Cooff. - 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED LUST. TRAV. ISST. 


Discharge Valve Setting- 
Vane Schedule - 


1.0049 IE Check Plow/Kor.Plow • 
0.985 Assumed TE Flow Cooff. • 
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Blade Element Data For Undistorted Inlet Testing (Continued) 

STATOR BLADE ROW - NASA T*SK i 


SLADE ELEMENT PERFORMANCE RESULTS 





POINT HUMBER 

2 reading NUMBER 

38 DATE 

3/ 1/1970 




radial 

REl INLET 

ARS INLET 

chbr ln 

|NClD ANG 

INCID ANG 

INLET ASS 

tHlET REl 

INLET ax 

INLET ARS 

Inlet rel 

POSITION 

FLOW ANG 

FLOW ANG 

IE ANGLE 

mn cmbR LN 

SUCT SURF 

VELOCITY 

velocity 

velocity 

Tang vel 

tang vel 

1 


26,23 

39,47 

. -l3 , 24 


354,15 


317,69 

156.50 


2 


25,39 

39,11 

-13V72 


353, 80 


319,62 

151.68 


3 


27,06 

39,01 

* 1 1 9 5 


367.81 


327,37 

167.21 


4 


,27,60 

39,6o 

- 1 2 7 1 6 


388.05 


342,93 

179,59 


5 


32,46 

40.86 

* 0 V 4 0 


4 1 2 , 86 


346,30 

220.29 


6 


37,07 

42,22 

-5; 15 


440,09 


347,49 

262.56 


7 


39,61 

42,76 

-3. '15 


459.65 


350,19 

289. A5 


RADIAL 

REL EXIT 

ABS EXIT 

cmbr ln 

DEV 

TURN 

exrr ass 

EXIT REL 

EXIT AX 

EXIT ASS 

exit rel 

POSITION 

P LOw AND 

FLOW ANG 

TE ANGLE 

ANC TE 

ANGLE 

VELOCITY 

velocity 

VELOCITY 

Tang v el 

Tang yEL 

1 


-0,76 

-11.13 

1 0 ,* 3 7 

26,99 

310.15 


310,11 

-a. 12 


2 


-1,52 

-10,10 

8. '58 

26,91 

344,37 


344,22 

-9.15 


3 


-2,35 

-8,87 

6/52 

2»,41 

349,19 


348,75 

-14.31 


4 


-2.33 

-* . 75 

6742 

29,97 

359,54 


358,84 

-14.61 


5 


-2,68 

-9,10 

674 2 

35,14 

381,45 


380,22 

-17,79 


6 


-0,65 

-10,58 

9793 

37,72 

4l8,90 


417,58 

-4,70 


7 


-0,66 

*12,36 

11.70 

40,28 

423,97 


422.50 

-4 ,90 


Radial 

ROTOR SPD 

INLET ASS 

INLET REl 

AX|AL VEL 





DIFFUSION 

CHI 

POSITION 

AT INLET 

MACH NO 

HACH NO 

RATIO 





factor 


i 


0,314 


0.976 





0.273 

0.031 

2 


0,314 


1.077 





0.174 

0.038 

3 


0,327 


1.065 





0.202 

0.050 

4 


0,345 


1,046 





0.216 

0.090 

i 


0 i 3 6 8 


1,098 





0.228 

0.086 

« 


0.392 


1.202 





0.194 

0 . Q54 

7 


0,410 


1,207 





0.228 

0.040 

radial 

ROTOR SPD 

EXIT ABS 

EXIT REL 


LOSS 

TOT PRESS 

ADB . 

POLY 

MOmEN RISE/ 

STAT PRESS 

POSITION 

AT EXIT 

MACH NO 

MACH No 

solidity 

COEFFICIENT 

LOSS PARAM 

EFFICIENCY 

EFFICIENCY 

MEaS t rise 

RISE COEFF 

i 


0,275 


1,5230 

0,128 

0.042 


0,1339 


0.030 

2 


0 , 306 


1,5440 

0,096 ' 

0.028 


0,7643 


0.037 

3 


0.311 


1 , 6310 

0.078 

0.024 


0.5264 


0.049 

4 


0,320 


1.7420 

0,050 

0.014 


0,6431 


0.087 

5 


0,340 


1 , 8800 

0.034 

0.009 


0 , 6009 


0.084 

6 


0.373 


2.0510 

0.049 

0-012 


0,5925 


0.052 

7 

- 

0,378 


2,0480 

0,066 

• 0.016 


0.2727 


0.038 

RADIAL 

PERCEUT 

TRAV TOT 

TRAV TOT 

FIXED TOT 

FIXED TOT 

r ~ " 

OVERALL PERFORMANCE SUMMARY 


POSITION 

IMMERSION 

PRESS RATIO 

TEMP RATIO PRESS RATIO 

tehp RATIO 

1 


STAGE DATA STATOR DATA STATOR DAT/ 

1 

5,0000 

0,986 

0,997 

0 , 991 

1,000 

FERFORMAIiCE PARAMETERS 

FIXED IKST. FIXED HIST. TRAV. TEST 

2 

10,0000 

0,999 

0.997 

0.994 

1.000 






3 

30,0000 

0,997 

0.996 

0,<>94 

1.000 

] Total Pressure Ratio «* 

1.1073 . 0.9950 0.9950 

4 

50,0000 

0.996 

0.998 

0.996 

1.000 

Polytropic Efficiency » 

0.8485 0.9*102 

5 

70,0000 

0,995 

0.997 

0,997 

1.000 

1 





6 

70,0000 

, 0.996 

0.997 

0,495 

1,000 

1 Percent Design Speed - 

50.0 Discharge Valve Setting- 15 . 0 

7 

99,0000 

0 0.988 

0.997 

0,993 

1.000 

j Cor. Notile Weight Flow- 

114,70 Vane Schedule 

» 0.0 







I IE Check Flcw/Noz.Flcw » 

0.9765 TE Check Flcw/Koz.Flcw . 0,9724 







[_Aooutasd IE Flew Coeff. » 

0.955 ABButaed IE Flow Coeff. - 0.935 



to 
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Radial 

re l in l et 

ABS INLET 

position 

FLOW ANG 

FLOW ANG 

1 

69,16 

0. 

2 

66,35 

0. 

s 

63,68 

0, 

4 

61,37 

0. 

3 

59,79 

0, 

6 

56.78 

0, 

7 

59.55 

0. 

radial 

REL EXIT 

. ABS EXIT 

POSITION 

FL°w ANG 

FLOW ANG 

1 

58,42 

31,03 

2 

56,17 

30.10 

3 

54.32 

31.84 

1 

48,06 

33,94 

5 

38.04 

37,16 

6 

23,62 

42.06 

7 

19.15 

42.60 

RADIAL 

ROTOR SPD 

JNLET ABS 

POSITION 

AT INLET 

KACW NO 

1 

679.23 

0.260 

2 

664,27 

0,263 

3 

599,49 

0.267 

4 

534,02 

0.264 

5 

♦67.48 

0.299 

6 

393,61 

0,2«2 

7 

371.28 

0.241 

radial 

ROTOR SPD 

EXIT ARS 

position 

a» Exit 

MACH NO 

1 

672,06 

0.312 

2 

659,63 

0.308 

3 

598.4} 

0.310 

« 

53>.5S 

0.323 

9 

478,00 

0.347 

t 

«l8,09 

0.377 

T 

4 (j3, 43 

0.402 

Radial 

PERCENT 

TRAV TOT 

position 

IMMERSION 

PRESS RATIO 

1 

5,0000 

1,116 

2 

10,0000 

1.115 

3 

30,0000 

i.ue 

4 

50,0000 

1.120 

5 

70,0000 

1.125 

6 

90,8000 

„ 1.130 

7 

95,0000 

u 1.141 


BSado Elcmonl Data Tor Undlstorted Inlet Testing (Continued) 

ROTOR blade roh • NASA Task i 


POINT NUH0BH 


blade element performance results 

3 READING NUMBER JO DATE 


3/ 1/1»70 


CMB» LN 

INClO ANG 

INCID ANG 

INtPT ABS 

INLET REl 

INLET AX 

INLE7 ABS 

INLET REl 

LE ANGLE 

«N CHBR LN 

SUCT SURF 

VELOCITY 

velocity 

velocity 

Tang vel 

tang vel 

60. 60 

59.61 

6756 

3,86 

288.2* 

737,87 

286,05 

0. 

679.23 

6774 

3.71 

291,88 

725.56 

290,86 

0. 

664,27 

56,0i 

7.67 

3.21 

296.62 

668,86 

296,61 

0. 

599,49 

52,56 

8781 

2.97 

(92.42 

608,84 

291,58 

0. 

534,02 

49 ,7* 

9708 

2.29 

107,26 

548 , 69 

283.26 

0. 

467,48 

47.11 

9767 

2.01 

268.53 

476,42 

257,74 

0. 

393,61 

46,13 

»742 

1.52 

167.96 

457,87 

254.70 

0. 

371,26 

CHBR LN 

REL dev 

REL TURN 

EXIT ABS 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

TE ANGLE 

ANG TE 

angle 

velocity 

velocity 

velocity 

Tang vel 

tang vel 

54,6o 

3, '6 2 

8,74 

152.96 

576,54 

301.57 

181.42 

4(0.64 

54.42 

3:75 

8.19 

)4T .68 

569,72 

5o9,»8 

308.24 

174.04 

483. 5( 

50.68 

3764 

9. 36 

349,(4 

297.19 

184.58 

413.67 

43,79 

<727 

13,30 

363,52 

451,24 

301,54 

202.92 

335,63 

32.15 

5,89 

20,75 

390.25 

394.69 

318.35 

235.19 

242,61 

14.29 

9,33 

33,16 

424,08 

345,11 

312,06 

261.60 

134,49 

8,00 

9715 

38,39 

451.74 

3J0.B7 

326,44 

302.05 

101.39 

INLET REL 
MACH NO 
0.665 
0,654 
0.603 
0,549 
0.494 
0.429 
0.412 

EXIT REL 

AXIAL vel 

RATIO 
1 1 05 . 
1,032 
1 1 002 
1,034 
1, 096 
1*211 
1,290 

LOSS 

TOT PRESS 

adb 

POLY 

DIFFUSION 

FACTOR 

0.310 

0.382 

0.330 

0.358 

0.394 

0.412 

0.381 

HCMEN rise/ 

CHI 

0.386 

0.325 

0.377 

0.415 

0.447 

9.416 

0.396 

ITaT PRESS 

KAC« NO 

' 'SOLIDITY 

COEFFICIENT 

LOSS P4RAM 

EFFICIENCY 

EFFICIENCY 

ME*S T RISE 

RISE COEFF 

0,510 

1.334Q 

1,3690 

0.138 

0.027 

0, 7396 

0.7435 

0.8613 

0.269 

0.505 

0.070 

0,013 

0,8609 

0.8631 

0.8904 

0.286 

0.452 

l,5o«0 

0.028 

0*005 

0,9471 

0. 9480 

0.9056 

0.354 

0.*00 

1.6840 

0.058 

0,012 

0,9111 

0,9125 

0.9022 

0.410 

0.35i 

1.9060 

0.034 

0.007 

0,9558 

0.9566 

0.9028 

0.465 

0*307 

2.2l?o 

0. 03B 

0.008 

0,9641 

0.9648 

0.9457 

8.4(2 

0.313 

2.3390 

0.066 

0.013 

0,9455 

0.9465 

0.9186 

0.509 


TRAV TOT FIXED TOT FJXEO TOT 
TEMP RATIO PRESS RATIO TfiMR RAT | 0 


1,046 

1 ( 111 

1,041 

1.091 

11118 

1.038 

1.039 

1 1 119 

1.035 

1.039 

1 1 119 

1.036 

1.090 

1 1 122 

1.015 

1.040 

lilSO 

1.037 

1.043 

1,136 

1.039 


OVERALL PERFORMANCE SUMMARY 


; PERFORMANCE PARAMETERS 

! Total Preooune Ratio « 

, Adiabatic Efficiency « 

1 Polytroplc Efficiency « 

, Percent Deaign Speed - 50.0 

| Cor. Nozzle Weight Flew- 109.3“*- 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.1166 1.1210 1.1215 

0.8796 0.9115 0.821*5 

0.8815 0.9130 0.8273 

Discharge Valve Setting* 11.0 
Vane Schedule * 0.0 


i IE Check Fltv/Soz.Flow = 1.0106 TE Check Flew/Noz.Flow - 0.9785 

I^Aaouaed LE Flow Coeff. . O .985 Assumed TE Plow Coeff. « 0.950 
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Blade Element Data For Undistorted inlet Testing (Continued) 







STATOR 

BLADE ROW - 

NASA TASK 








Blade element PERFORMANCE RESULTS 







point number 3 reading number 

IV DATE 

3/ 1/1970 



RaDIAl 

REl INlET 

ABS INlET 

CmRR ln 

INCID ANG 

INCID ANS 

INLET ARS 

TMlET R&L 

INLET AX 

INlET ARS inlet rel 

POSITION 

FLOW ANQ 

FLOW ANQ 

LE ANGLE 

HN C h 8R ln 

SUCT SURF 

VELOCITY 

velocity 

velocity 

Tang vel tang vel 

1 


30,90 

39,47 

a8;57 


354,56 


304,23 

162. 07 

2 


29,67 

39.U 

p9 ,*4 4 


352,93 


306,65 

174.67 

3 


30,39 

39,01 

-8762 


364.67 


314,39 

184.41 

4 


31,99 

39,80 

■•7 781 


380,07 


321 ,65 

200.90 

s 


34,90 

40,66 

• 5796 


4fl4.67 


330,03 

230.22 

6 


39.70 

42,22 

-2752 


429,23 


327,09 

271.51 

7 


40, 21 

42,76 

• 2755 


484 . n8 


343 , 00 

289*99 

RADIAL 

REL EXIT 

ABS EXIT 

CM8R LN 

DEV 

TURN 

EXIT ARS 

EXIT REL 

EXIT AX 

EXIT ABS EXIT REL 

POSITION 

FLOW ANQ 

FLOr ano 

TE ANGLE 

ANO TE 

ANGLE 

velocity 

velocity 

VELOCITY 

tang v el tang v el 

1 


0,32 

'11,13 

-10.10 

11745 

30,58 

3 ) 9 6 , 7 1 

296 , 7q 

1.67 

2 


'1,50 

8760 

31,17 

330,51 


330 » 38 

-8,65 

3 


“1,02 

- 8,87 

7?o5 

32,21 

335.02 


334,72 

- 10.61 

4 


-1.81 

•8.75 

6794 

33,80 

336.38 


337,83 

-10.67 

5 


-2,59 

-9,10 

-10.58 

4751 
979 0 

37.49 

354,43 


353,31 

-15.97 

6 


-0,68 

40,37 

38 5',83 


384,62 

-4,54 

7 


-0,70 

-12,36 

11766 

40,91 

393,14 


391.84 

-4.75 

Radial 

ROTOR spd 

INLET ABS 

INLET REL 

axial 9el 





DIFFUSION CHI 

POSITION 

AT INLET 

Hach NO 

HACH NO 

RATIO 





FACTOR 

i 


0,313 


0,975 





0.330 0.094 

2 


0,313 


1,077 





0.231 0.101 

3 


0,324 


1,065 





0.245 0.120 

4 


0.330 


1 1 050 





0.269 0.172 

5 


0,360 


1,071 





0.265 0.176 

6 


0,362 


1,176 





0.255 0.152 

7 


0,405 


1,142 





0:286 0.132 

RAOUL 

ROTOR SPD 

EXIT ABS 

EXIT REL 


LOSS 

TOT PRESS 

adb 

POLY 

MOMEN RISE/ STAT PRESS 

POSITION 

at exit 

hach no 

HACH NO 

SOLIDITY 

COEFFICIENT 

LOSS PARAM 

EFFICIENCY 

EFFICIENCY 

heas t rise rise coeff 

1 


0,262 


1,5230 

0,139 

0,046 


0.3190 

0.092 

£ 


0,293 


1 , 5440 

0,062 

0 > 020 


0,8420 

0*099 

3 


0,297 


1:4310 

0.048 

0.015 


0,7896 

0.117 

4 


0.300 


1 , 7 420 

0,031 

0.009 


0,8384 

0.168 

5 


0,315 


118800 

0,027 

0.007 


0,7793 

0.174 

6 


0,343 


2,0510 

0.045 

0,011 


0,8001 

0.147 

7 


0.349 


2,0980 

0.081 

0 » 019 


0,5354 

0.178 

RADIAL 

PERCENT 

TRAV TOT 

TRAV TOT 

FIXED TOT 

FIXED TOT 

1 

OVERALL PERFORMANCE SUMMARY 

position 

1 

5,0000 

10,0000 

press ratio 

0,986 

TEMP RATIO 
0.996 

PR E S6 RATIO 
0,991 

TEMP RATIO 
1,000 

[ PERFORMANCE PARAMETERS 

STACE DATA STATOR DATA STATOR DAW 
FIXED INST. FIXED INST. TRAV. INST. 

2 

0.999 

0.996 

0,996 

1.000 





3 

30,0000 

0,998 

0.995 

0,997 

1,000 

| Total Pressure Ratio - 

1.1166 O.996I O.9950 

4 

50,0000 

0.997 

0.997 

0,998 

1,000 

Polytroplc Efficiency « 

0.8815 0.9655 

5 

70,0000 

0,995 

0.995 

0,998 

1,000 

i 




A 

90,0000 

0,996 

0,997 

0,904 

1,000 

. Percent Deaign Speed * 

50.0 Discharge Valve Setting- 11.0 

7 

95,0000 

0,987 

0.997 

0(991 

It nor 

j Cor. Houle Weight Flew- 

IO9.3L , Vane Schedule - 0.0 







| LE Check Flow/Hoj.Flcw ■ 

0.9836 TE Check Flov/Nos.Flcw > O.9755 







^Assumed LE Flow Coeff. » 

0.955 Assumed TE Flew Coeff. « 0.935 


to 

cn 



to 

TO 


O3107O 


- Radial 

rel inlet 

ABS INLET 

POSITION 

FLOW ASG 

Flow anq 

1 

69.00 

0) 

7 

68.02 

0 ! 

3 

65.66 

0 ) 

4 

63.55 

l' 
0 , 

5 

61.14 

6 

59.19 

D. 

7 

58.31 

oi 

Racial 

RgL exit 

ABS EXIT 

POSITION 

rtOw ANG 

FLOW ANG 

1 

5’. 14 

37)59 

2 

57.63 

36,45 

3 

54 . 60 

37,07 

4 

4 R ,45 

40.80 

» 

38.32 

47)60 

6 

24.10 

46) 45 

7 

14.67 

48 ! 68 

Radial 

ROTOR SPO 

INLET ABS 

POSITION 

AT JNLFT 

mack no 
0)737 

1 

679.07 

7 

664.09 

0)242 

3 

808,95 

0)244 
0.7*0 
0 ) 235 

4 

534.53 

5 

4 6 7.9 2 

6 

393.98 

0)220 

0.247 

7 ' 

371,63 

Radial 

ROTOR SRD 

EXIT APS 

POSITION 

AT SxlT 

mack no 

t 

677.69 

0)307 

0.312 

2 

658.75 

3 

594,02 

0 ) 3 (1 7 

4 

539.06 

o)3l6 
0 ) 330 

5 

478 . 45 

6 

410.49 

0.363 

7 

4 0 5 , 01 

0 1 392 

Raoul 

PERCENT 

TRAV TOT 

position 

IMMERSION 

PRESS RATIO 

1 

5)0000 

1)132 

2 

10,0000 

1.135 

1,132 

1.131 

1.134 

3 

30,0000 

4 

50,0000 

* 

70.0000 

6 

96,0ono 

1,135 

1,140 

7 

95,0000 


Blade Element Data For Undistorted Inlet Testing (Continued) 

fiOtOR BLARE ROW i NASA TASK J 


POINT NUMBER 
• C M B R LN 

0l*de plpment performance oesiilts 
5 RFAOING NIJWRER 45 DATF 

iNctO ANG INCID ANG J NlPT ars 

3/ 2/1970 

INlET rel 

INLET ax 

I N LET ABS 

LE ANGLE 

"N C”R R IN 

sue v SURF 

VEI CC1TY 

velocity 

velocity 

Tang vfl 

68)60 

8)40 

5.70 

76? , 93 

723)94 

760)91 
76*. 33 
771 ) 40 

0 . 

59.6l 

56)01 

8. ’41 

5.38 

489,27 

717.35 

0 4 

9^65 

5.19 

»7l ) 41 

658)56 

0, 

5P.56 

10.99 

5.15 

766.66 

597,35 

765)89 

0, 

49, 7l 

1 1 *. 4 3 

4.64 

761 .49 

536.03 

757)87 

(1 . 

47.lt 

12:00 

4.4? 

744)0? 

463)85 

734.90 

0. 

46)13 

i2;i6 

4.76 

741)34 

443)11 

779)40 

0, 

CMBR LN 

REL DFV 

REL TURN 

EX f T ARS 

EXIT REL 

EXIT AX 

EXIT ARS 

TE ANGLE 

AnG TE 

ANG! E 

VEI CCITY 

VELOCITY 

VELOCtTY 

Tang vfl 

54.8o 

4.34 

9.06 

140)29 

537.79 

775)29 

704.22 

711.94 

54 ,4? 
50)60 

3)71 

10.40 

354.(10 

531)32 

709.92 

3)92 

11,06 

347)21 

478.52 

777)16 

209,00 

43, 79 

4?66 

15.10 

357)60 

4(10.15 

770)66 ' 

733,03 

3 2 ", 1 5 

6.17 

27.02 

380)06 

357)44 

779.84 

757,79 

1<) 29 

9)0i 

35.09 

408.16 

3 0 9 ) 7 0 

779)11 

293.63 

8)00 

6)67 

43.64 

440)62 

302)91 

786.93 

320.68 


INLET REL 
tang vfl 
679,67 

664.89 

600.05 
534.53 
467,92 

393.90 
371.63 

EXIT REL 
TANG VEL 
460.75 
440.33 
S9(i. o? 
305,43 
771.15 

174.05 
75.13 


INLET REL 
HACK NO 

0 ; *s* 

0 i 64 6 
0)593 
0.53R 
0‘.48? 

0 ; 4 1 7 
0)399 

EXIT REL 

AXIAL Vt-L 
RATIO 
1 )ft65 
1 ; 059 

1 i071 

1l018 

1 )fl05 
i it 08 
i t?5l 

LOSS 

H4CW NO 

solidity 

COEFFICIENT 

0)473 

1 ; J34 0 

0) 168 

0.469' 

1.3690 

0! 1 30 

0.423 

l)5fl0O 

0.063 

. 0)36i 

1 604Q 

0.114 

0)317 

1,9(160 

0.066 

0.776 

? J 2 1 70 

0)005 

0.2?0 

2.3.390 

0.064 

TRAV TOT 

FIXED TOT 

FIXED TOT 

T£MP RATIO 

prfss ratio 

Temp ratio 

1)053 

1.050 

1,179 

1)040 

1 ,133 

1 ) 04 i 

1 J 044 

1)13? 

1,178 

1)040 

1,0*4 

1)041 

1.04? 

1,131 

1 ) 039 

l|04fl 

1 ,136 
1 .144 

1 .039 

1.04a 

1.041 


DIFFUSION C« I 

factor 

0 ; 3 7 1 0.347 

0.3AA 0.'3A5 

0,379 0.416 

0.433 0.455 

0 . 4 A 0 0;494 

0:479 0.-403 

0.407 0:461 

TOT PRESS A03 POLY HCHEN RIS«/ STaT PRESS 

LOSS para“ efficiency efficiency heaS t R t S£ rise coeff 

oj 037 0)7374 0,737a O,0»77 0.306 

0.075 0,7902 (1,7939 0,»9t5 0.375 

0*010 0 1 9 1 4 7 n.0)6y 8.9176 0.393 

0.077 0,0522 0.05*7 0,9217 fl;4Sl 

0.014 0)9250 (1.9P6J 8.9455 0,515 

0,011 0.9530 O.9J30 0.«9ns 0,5*6 

0.013 019576 0.9536 0.9072 0.578 

; OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

: Total Pressure Ratio - 
Adiabatic Efficiency - 
Polytrople Efficiency » 


STAGE DATA ROTOR DATA ROTOR EATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.3288 1.1321 1.13LO 
O.05OU 0.8712 0.8174 
0.8530 0.8735 0.8207' 


Percent Design Speed - 50,1 discharge Valve Setting- 06.0 

. Cop. Hotile Weight Plow- 160.80 Vane Schedule . 0.0 

f 

I IE Check Flosi/Noi.Flc* . 1.0067 TO ChecK Flov/lfoc.Flcv . 0.9773 

^Aeauoed LE Flew Coeff. * 0.985 Aseuned TE Flow Coeff. - 0.950 
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Blade Element Data For Undistorted Inlet Testing (Continued) 

stator blade row t was* task i 


blade elfment performance results 





point number 

5 READING NUMBER 

41 DATE 

3/ 2/1970 




Raoul 

RFl INiET 

AB$ 1N L eT 

cmbR ln 

(Nell) ANG 

INC ID A NO 

1MLPT ars 

TNl-ET RFl 

INlFI ak 

INlFT AOS 

INlET RFL 

POSlTjoN 

flow aNG 

FLOW ANG 

LE ANGLE 

HN CMpR ! N 

SUCT SJRF 

vei com 

velocity 

VELOCITY 

Tang vfl 

TANG vel 

1 


37.45 

39 ; 47 

c2;o? 


t 4 9 : a 0 


2 77 - . 70 

212,70 


2 


35,96 

39. u 

-3,13 


358:65 


790:24 

210,68 


3 


35'.47 

39:01 

- 3 ’. 5 4 


359,97 


293', 0 2 

208.80 


4 


38 j73 

39)80 

• 1)07 


370)39 


788)40 

231,30 


5 


40.27 

40.86 

-0)59 


391.52 


797.27 

251.85 


6 


44 '.1)9 

4 2 ', 2 2 

1,67 


410,38 


797', 30 

283.1 1 


7 


46 ',51 

42,76 

3'.75 


>«3 p ; 0 7 


299,39 

315.56 


radial 

«el exit 

ABS EXIT 

CMBR LN 

OFV 

TURN 

F X t T ARS 

EXIT REL 

fyjt ax 

EXIT ARS 

EXIT REL 

POSITION 

flow ang 

FLOW ANG 

TE ANGLE 

ANG te 

angle 

VGl C01TY 

VELOCITY 

velocity 

tang vfl 

TANG vEL 

1 


-O'. 16 

-11 ‘.13 

10:97 

37.61 

P7fl,86 


2 7 8 8 5 

- 0.79 


2 


-0.56 

-10)10 

’.54 

36.53 

307)77 


307)74 

V7.98 


3 


• 2.99 

-8.87 

5.88 

38.46 

307.49 


306.94 

-16.03 


4 


"1 i 62 

-8)75 

7**1 3 

40.35 

HOO) 12 


299 '.66 

-8, 49 


5 


-2,55 

-9.10 

6.55 

42.83 

*1 2.03 


31 1 ". 06 

-13.87 


6 


;0.05 

-10)58 

1 0.53 

44.14 

337)94 


336'. 90 

• 0.30 


7 


= 1.03 

-12.36 

1 1 ’,33 

47.53 

345,99 


344', 82 

-6.19 


RAPIAL 

ROTOR SPD 

inlet ars 

INLET REL 

axial vfl 





DIFFUSION 

CHI 

POSITION 

AT INLET 

Mach no 

MACH NO 

ratio 





factor 


1 


0.308 


1 j n04 





0-.403 

01199 

2 


0.316 


i 1 060 





0.335 

01201 

3 


0’.319 


1 i 048 





0.337 

0.241 

4 


O'. 328 


i ,039 





0 ; 37 4 

0.294 

S 


0.348 


1 ,046 





0i382 

0 .'305 

6 


O’. 365 


1 .153 





0 ; 3 4 2 

0:292 

7 


0 '. 3 9 0 


1 ,152 





0-383 

0:254 


radial 

position 

1 

2 

3 

4 

5 

6 
7 

radial 

position 

1 

2 

3 

4 

5 

6 
7 


ROTOR SPD 

EXIT ARS 

EXIT REL 

at exit 

MACH no 
0:245 
O’. 271 
O'. 272 
O'. 265 
O’. 276 
0)299 
0.306 

hack no 



LOSS 

TOT 

PRESS 

ADB 

ROLY MOmEN RISE/ 

STAY 

PRESS 

solidity 

COEFFICIENT 

Loss 

P ARAM 

EFFICIENCY 

EFFICIENCY HFAS t RISE 

RISE 

COEFF 

1*. 5230 

0 ’. 1 79 


O’. 04 2 


0.5524 


0.196 

1)5440 

0,035 


o’. Oil 


O'. 7692 


07197 

1.6.310 

0 '. 0 79 


fl’. 009 


n:9oio 


0.236 

1)7470 

0 ; 0 1 7 


0,005 


o:86i6 


0 ,'289 

1.8800 

0:022 


O - . 006 


0 : 8413 


0.’?99 

2:05in 

0: n36 


0 ’. 0 0 9 


flutes 


0.285 

2:0680 

o'. 09? 


O - . 072 


0 : 67 4 5 


0.2<7 


PERCEiri 

TRAV TOT 

TRAV TOT 

FlXEO TOT 

FIXED TOT 

immersion 

PRESS RATIO 

TEMP RATIO 

PRfSS ratio 

temp ratio 

5,0000 

O', 989 

O'. 996 

0,692 

i:ono 

10,0000 

0)996 

0.996 

.0,096 

i:nno 

30. OOOO 

0.998 

0.99ft 

0,696 

1)000 

5C,oono 

0*996 

0,997 

0,699 

1 . ono 

70,0000 

0 : 995 

0)997 

0,996 

l’. 000 

90.000 0 

0’.997 

o'. 999 

0 1 697 

r .000 

95.0000 

0*. 987 

o:99g 

O', *91 

ilooo 


OVERALL PERFORMANCE SUMMARY 


PERPORMASCE PARAMETERS 

Total Pressure Ratio - 
Polytropic Efficiency - 

Percent DeelgQ Speed « 50,1 

Cor. Honlo Weight Flew- 100. 80 


STAGE DATA STATOR DATA STATOR DATA 
FIXED IRST. FIXED IH5T. TRAV. IKST. 

1.1288 0.9971 0.9955 

0.8530 0.9T65 

Discharge Valve Setting- 06 .O 
Vane Schedule « 0.0 


I IE Chech Plow/Kos.Plcw » 0.982V IE Chech Flcw/Noz.Flow • 0.9688 

^Aosuned IE Pl<v Coeff. = O.D 55 Assumed TE Flew Coeff. - 0.Q35 


to 

-d 



to 

00 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


radial 

po s i t ion 

1 

2 

3 

4 

5 

6 
7 

radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

Radial 

position 

1 

2 

3 

4 

5 

6 
7 

RADML 

POSITION 

1 

2 

3 

4 
9 

1 
7 

RaDJAl 

POSITION 

X 

2 

3 

4 
9 
4 
7 


ReL inlet 

ABS JNlgT 

FLOW ANO 

FLOW ANQ 

71,58 

0. 

70,64 

0 , 

68,43 

0. 

66,39 

0 . 

63,89 

0. 

61,63 

0 . 

60,69 

0. 

REL EXIT 

ABS EXIT 

FLOW ANQ 

FLOW ANQ 

60,42 

*1.30 

57,14 

43.15 

54,87 

43.02 

49.11 

47.64 

38,96 

47,17 

25,91 

48.80 

15.34 

50.75 

ROTOR 5PD 

INLET ABS 

AT INLET 

MACH NO 

679 , 81 

0.205 

664,83 

0.211 

600,00 

0.213 

534,48 

0.211 

467,88 

0,209 

393,94 

0,199 

371,59 

0,198 

ROTOR SPD 

EXIT ABS 

at ex i t 

MACH NO 

672,63 

0.313 

658,19 

0.319 

598,96 

0.307 

539.01 

0.313 

478,40 

0.330 

<18,45 

0.348 

<03,76 

0,382 

PERCENT 

TRAV TqT 

riERSION 

PRESS RATIO 

5,0000 

1.148 

10,0000 

1,150 

30,0000 

1 1 144 

90,0000 

11140 

70,0000 

1.141 

90,0000 

1.140 

99,0000 

1V196 


rotor blade row » nasa task i 


blade elem e nt performance results 

POINT NUHBBR 6 READING NUMBER 42 DATE 3/ 1/1970 


C«BR LN 

INcId aNG 

LE ANGLE 

MN CHBR LN 

60,60 

10.98 

59,61 

11.03 

56,01 

12.42 

52,56 

13.83 

49,71 

14,18 

47,U 

14.52 

46,13 

14.92 

CHBR LN 

REL dev 

te angle 

ANG TE 

54,8o 

5,62 

54,42 

2,72 

5 0 , 68 

4.19 

43,79 

5.32 

32,15 

6.81 

14,29 

11.62 

8,00 

7,34 

INLET REL 

**Ial vet 

MACH NO 

RATIO 

0.645 

0.987 

0.634 

1,133 

0,580 

1.072 

0.525 

1.025 

0.470 

1.106 

0,406 

1,206 

0.388 

1.2«0 

EXIT REL 


MACH NO 

SOLIDIt* 

0.397 

1.3340 

0.429 

1,3690 

0,390 

1.5080 

0.323 

1,6840 

0.289 

1.9060 

0.257 

2.2170 

0,253 

2.3390 

TRAV TOT 

FIXED tot 

temp ra t io 

PRESS RA T I0 

1.067 

1.146 

1.060 

1.147 

1.050 

1,142 

1.051 

1.136 

1.047 

1.136 

1.044 

1.141 

1.047 

1.147 


tNClD ANG 

|NL S T ABS 

iNLgT RgL 

suc t cuRF 

velocity 

velocity 

8.28 

226,10 

717.06 

8.00 

234,43 

704,95 

7,96 

237.21 

645.19 

7,99 

234,33 

583,59 

7.39 

232.50 

522,46 

6,86 

221,63 

452,01 

6,62 

219,86 

431,76 

REl turn 

EXIT ABS 

EXIT REL 

angle 

VELOCITY 

velocity 

11.16 

357,97 

453.12 

13.50 

363,57 

468,50 

13.56 

346,02 

442,13 

17,28 

355,36 

365,73 

24.93 

373,44 

326,68 

35,72 

392,86 

289.38 

45,11 

429,85 

285,36 


Inlet ax 

IRLgT ABS 

INL E T ReL 

velocity 

TANG VEL 

TANG VEL 

226,36 

0, 

*79,81 

233,61 

0, 

*64,13 

237,20 

0, 

600,00 

233,65 

0, 

534,46 

229,28 

0, 

467,68 

212.72 

0. 

393,94 

208,98 

0, 

371,59 

EXIT AX 

EXIT ABS 

EXIT REl 

velocity 

TANG VEL 

tang VEL 

223.46 

278,95 

393.68 

264,79 

248,23 

409,96 

254,39 

237,41 

361,55 

239,40 

262,57 

276.44 

253,49 

273,41 

204,99 

25 7,01 

293,58 

124,87 

269,49 

329,85 

73,92 


LOSS 

COEFFICIENT 

0.219 
0.199 
0.104 
0.1*4 
0 . 0*6 
0.090 
• 0.091 

FIXED ToT 
TEMP RArJO 
1.056 
1. 055 
1.049 
1.046 
1.041 
1,040 
1.043 





DIFFUSION 


CRl 




factor 






0.513 


0.365 




0,435 


0.380 




0,437 


0,436 




0.507 


0.477 




0,513 


0,532 




0,510 


0.558 




0.510 


0.554 

PRESS 

ASB 

POLY 

MOMEn RISE/ 

STlT 

PRESS 

Parah 

EFFICIENCY 

EFFICIENCY 

MEAS T RISE 

RISE 

CCEFF 

0; 040 

0.7091 

0.7147 

0.9049 


0.323 

0,040 

0,7333 

0.7382 

0.6707 


0.340 

0 ; 020 

0.8583 

0.8610 

0,9181 


0,415 

0.032 

0.8151 

0.8184 

0.8973 


0.474 

0,017 

0.9137 

0.9153 

0,8960 


0.55* 

0.010 

0,9603 

0.9610 

0,8928 


0,646 

0.019 

0.9378 

0.9391 

0.9093 


D.eaa 


OVERALL PEHFOP.VAKCS SUKKART 


PERFORMANCE PARAMETERS 

Total Presoure Ratio « 
Adiabatic Efficiency * 
Polytropic Efficiency ■ 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 


1.1369 

0.8065 

O.8101 


1.1M6 

0.8333 

0.8365 


l.llM 

O.761L 

0.7659 


Percent Deoign Speed » 
Cor. Jfoixle Weight Flew- 

LB Check Flcv/Koz.Flov " 
Aasumod LE Flew Cooff. » 


50.1 

89.28 


Discharge Valve Setting- 
Vane Schedule ' ■ 


l.OOSh TE Check Flcw/Noz.Floo > 
0.985 Aasumed TE Flow Cooff. - 


02.0 

0.0 

1.0000 

0.950 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


to 

to 


RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

3401*1, 

POSITION 

1 

2 

3 

4 

5 
4 
7 

radial 

POSljlON 

1 

2 

3 

4 

3 

6 

7 


'RADIAL 
post T JON 
1 
2 

3 

4 

3 

4 
7 

Radial 

POSITION 

1 

2 

3 

4 

5 
4 
7 


REL INLET 
PLOW AND 


REL EXIT 
FLOW ANO 


ROtOR $PD 
at jnlbt 


ROTOR SPQ 

At EXJt 




stator 

Slade row - 



blade ELEMENT perform. 


POINT NUMBER 

6 READ 1NB DUMBER 

ABS INLET 

CHBR LN 

INCID ANG 

INCID ANG 

FLOW AND 

LS ANGLE 

HN CMBR LN 

SUCt SUfiF 

51.16 

39,47 

11,69 


42,66 

39,11 

3,55 


41,43 

39,01 

2,42 


43.37 

39,80 

5,77 


44,85 

40,86 

3,99 


46,46 

42,22 

4.24 


48.41 

42,76 

5,65 


ABS EXIT 

CHBR LN 

DEV 

TURN 

FlOH ANS 

tE. angle 

ANG |E 

ANGLE 

3.20 

=11,13 

14,33 

47.96 

1,67 

= 10,10 

11,77 

40,99 

•1.46 

= 8,87 

7.41 

42,89 

•0,14 

= 8 , 75 

8.61 

45,71 

*0.90 

J9.10 

8,20 

45,73 

1.82 

=10,58 

12.40 

44,64 

*0.78 

=12,36 

11.58 

49.1# 

INLET ABS 

Inlet rel 

AXIAL VEL 


MACH NO 

MACH NO 

RAjIO 



NASA TASK I 


42 


DATE 3/ 1/1970 


0 1 315 
0 ■ 323 
0,314 
0,322 
0,337 
0.349 
0,379 

BX|T ABS 
MACH NO 
0,235 
0.230 
0.245 
0,227 
0,240 
0,238 
0,245 


EXIT REL 
HACH NO 


1.185 

1.034 

1.035 
1,012 
1,007 
1.079 
1,043 

LOSS 

SOUOItX COEFFICIENT 
0-121 
0.070 
0.034 
0.052 
0.043 
0.0«9 
0,084 


PERCENT 

TRAV TOT 

TRAV TOT 

IMMERSION 

PRESS RATIO 

TEMP ratio 

5,0000 

0,990 

0.990 

10,0000 

0.992 

0.995 

30 , 0 000 

0.996 

0.996 

50,0000 

0.994 

0.995 

70,0000 

0.994 

0.995 

90,0000 

0)996 

0.996 

95,0000 

O»904 

0.996 


1.5230 
1.5440 
1,6310 
1.7420 
1.8800 
2.0510 
2.0980 

FIXED TOT 
BESS HAtIO 
0,992 
0,995 
0,998 

0,996 

0,997 

0,996 

0,992 


FlXEO tot 
TEhP RAtIO 
1,000 
1,000 
1.000 
i ,040 
1.000 
1.000 
1.000 


INLST abs 

inlet fel 

inlet AX 

VELOCITY 

velocity 

VELOCITY 

359.41 


225,38 

367.65 


270.35 

353,61 


268,78 

364,59 


254,85 

381,11 


269,06 

393,55 


269.02 

426,96 


281,10 

EXIT ASS 

EXIT REL 

EXIT AX 

velocity 

velocity 

velocity 

268,47 


268,05 

283,00 


284 , 86 

278,31 


278.10 

258,30 


258,02 

271,64 


271,03 

291,45 


290,41 

399,69 


298,70 


ADB 

EFFICIENCY 


TOT PRESS 
LOSS PARAm 
0 . 0*0 
0,023 
0 JOIO 
0,015 
0.012 
0.012 
0.021 


PERFORMANCE PARAMETERS 


INLET ABS INLET REL 

TANS VEL TANS VEL 

279.95 
249,13 
237,18 

259.96 
267,63 
283,06 
316,69 

EXIT ABS EXIT REL 

TANG VEL TANS VEL 

14,99 
8,30 
-7,11 
■ -0,44 
-4,27 
9,23 

-4,04 

DIFFUSION C »1 

FACTOR 

0.495 0l288 

0,437 0,288 

0,432 0,335 

0,495 0,406 

.0,475 0,416 

0,426 0,485 

0,474 0,345 

POLY XOmEH RISE/ STAT PRESS 
EFFICIENCY REAS y RISE RISE COEFF 
0*6606 O. 2 S 3 

0.7298 0,283 

0 . 8*80 0,329 

0,8198 0,400 

0.8516 0,409 

0,9017 0,398 

0,4854 0,33’ 

OVERAIi PERFORMANCE SUMMAKX 

STAGE DATA STATOR DATA STATOR DATA 


Total Pressure Ratio „ 
Polytropic Efficiency - 

Percent Deoign Speed „ 
Cor. Not tie Weight Flow- 


FIXED INST. FIXED INST. TRAV. INST. 

0.993*1 


1.1369 

0.8101 


0.9959 

O. 968 U 


50.1 

89.28 


Discharge Valve Setting- 
Vane Schedule « 


02,0 

0.0 


EE Chech ?lcv/Not.?lcv - 
Aeouned IE Flew Cooff. - 


1.0052 TE Check Flov/Noz.Flcw a 0 og 57 
O .955 Assumed IS Flow Coeff. . 0^935 



w 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


RADI At. 
POSITION 
1 
2 

3 

4 

3 

6 

7 

PO S lTtON 

1 

2 

3 

'4 

5 

6 
7 

mot *1. 

posItJon 

1 

2 

3 

4 
5. 

6 

7 

RADiAl 

POSITION 

1 

2 

3 

4 

5 
4 
7 

•mo 1*1, 

position 

1 

2 

3 

4 

3 

6 
7 


RgL INLgT 

ABS INLgT 

FLOW ANg 

FLOW ANG 

64,05 

0. 

63,08 

0. 

60,10 

0. 

57,54 

0. 

54,9a 

0. 

52,82 

0. 

51,68 

0. 

REL EXIT 

ABS 8XIT 

FLOW ANG 

FLOW AND 

59,32 

19,84 

38,47 

20.16 

54,47 

21.88 

48,34 

25.46 

38,27 

29.49 

24,59 

39.82 

17,81 

38.81 

ROTOR SPD 

INLET ABS 

AT INLET 

MACH NO 

952.13 

0.424 

931,15 

0.433 

840,35 

0.441 

748,38 

0.436 

655*30 

0.425 

351,75 

0.396 

520,44 

0.393 

ROTOR SPD 

BX(T ABS 

AT EXIt 

MACH NO 

’42,07 

0.<36 

921,84 

0.433 

838,89 

0.445 

754,92 

0.464 

670,04 

0.507 

584,07 

0.592 

363,32 

0.384 

FERCSRT 

TRAV TOT 

HOERSIOir 

press Ratio 

5,0000 

1.149 

10,0000 

1.136 

30,0000 

1.177 

50,0000 

1.191 

70,0000 

1.217 

90,0000 

1.233 

99,0000 

1,236 


POINT NUMBER 


rotor blade rj h . nas^ task j. 
blade elEHENT PERFORMANCE' RESULTS 

7 READING NUMBER 43 DATE 


3/ J/1970 


CHBR ln 

INCIO ANG 

LE ANGLE 

HN CHBR LN 

60.60 

3.45 

39,61 

3,47 

56, 01 

4.09 

52.56 

4,98 

49,71 

5,20 

*7,11 

5.71 

*6,13 

3,99 

CHBR LN 

REL DEV 

ts angle 

AN0 TE 

■ 54,80 

4.52 

54,42 

4,05 

50,68 

3,79 

43,79 

4,57 

32,13 

6,12 

14,29 

10.30 

8,00 

9,81 

INLET REL 

AXIAL VEL 

HACH NO 

RATIO 

0.966 

0.9»3 

0,953 

0,976 

0.885 

0,964 

0.810 

0,990 

0.T33 

1.073 

0,639 

1.1*7 

0,615 

1,222 

EXIT REL 


MACH NO 

solidity 

0.802 

1,3340 

0.785 

1,3690 

0,711 

1.9080 

0.630 

1.6840 

0.362 

1.9060 

0.493 

2.2170 

0.481 

2.3390 

TRAV TOT 

FIXED TOT 

temp ratio 

PRESS RATIO 

1.036 

1.130 

1,053 

1.166 

1.03* 

1.1*2 

1.0»' 

1.194 

1.0:» 

1.205 

1.071 

1,231 

1.074 

1,240 


INCIO ANG 

INLgT ABS 

INLgT ReL 

INLgT AX 

Suct surf 

velocity 

velocity 

VELOCITY 

0.73 

466.94 

1060.46 

463.36 

0.44 

474.39 

1045,03 

472,73 

-0.37 

483,21 

969.37 

483,20 

- 0.86 

*77,37 

*67,94 

476,19 

-1.39 

466,81 

804.57 

460,14 

•1.95 

436,08 

703.27 

418.55 

-2.39 

432,72 

676,83 

411.30 

RBl turn 

EXIT ABS 

EXIT REL 

EXIT AX 

angle 

velocity 

velocity 

VELOCITY 

4.72 

*91.06 

*03,20 

46fl.3l 

4.61 

*93,10 

*83.44 

461.57 

5.43 

301,85 

*01.18 

465.56 

9.10 

322,36 

709,63 

471,46 

16 , 6 * 

28.22 

369,78 

631,40 

*94,65 

419,13 

533.34 

496,85 

33.60 

453, SO 

536,60 

502.52 


LOSS ‘ 

Tot 

PRESS 

ADB 

POLT 

COEFFICIENT 

loss 

PlRAH 

EFFICIENCY 

EFFICIENCY 

0.0*9 


0.019 

0.7221 

0.7269 

0.0*7 


0.009 

0,8769 

0.8795 

0.023 


0,004 

0.9476 

0.9489 

0.064 


0,013 

0.8837 

0.8866 

0.041 


0,009 

0.9360 

0.9377 

0.074 


0,015 

0.9194 

0.9216 

0.120 


0,024 

0,8860 

0.88*5 


FIXED TOT 

TEMP ratio 

1 » 049 
i.OSl 
1.032 
J .099 
1.L39 
J .067 
1.072 


INLgT ASS 
TANS VEL 
0. 

0. 

0, 

0. 

0, 

0. 

0, 

EXIT ABS 
TANG VEL 
166,05 
169,49 
186,98 
224,66 
279,79 
358,63 
<04,13 

DIFFUSION 

FACTOR 

0.207 

0,214 

0.237 

0.276 

0,307 

0,331 

0,337 


S T RISE 
0,8943 
0,9468 
0,8720 
0.9209 
0,9238 
0.9543 

_ 0,9921 

OVERALL PERFORMANCE SUMMARY 


INLgT r 6 l 
TANG VEL 
952,13 
931.15 
*40,35 

748.38 
655.30 
351,75 
520.44 

EXIT REL 
TANG VEL 
776.02 
752.33 
651.92 
330,27 
390,25 
*27.42 

161.39 


cm 

.224 
.243 
.301 
.330 
.363 
.319 
0,291 

STAT PRESS 
RISE COEFF 
0.173 
0.192 
0 . 2*1 
0.314 
0.343 
0.374 
0.376 


PERFORMANCE PARAMETERS 

Total Pressure Ratio ■ 
Adiabatic Efficiency - 
Polytropic Efficiency * 

Percent Design Speed » 
Cor. Nossla Wolght Plow" 

LE Check Flcv/Noi.Flc w * 
; A» nursed LE Flow Coeff. « 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST, FIXED INST. TRAV. INST. 

1.167L 1.1910 1.1921. 
0.793T 0.3939 O.SL63 
0.7982 0.901L 0.850 


70,1 

169.98 


Dlocharge Valve Setting- 
Vane Schedule - 


O.999L TE Check Flw/Noc.FloR - 
0.985 Aoouaed TE Plov Coeff. - 


30.0 

0.0 

• 0.9682 

0.950 



RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

Radial 

position 

1 

2 

3 

4 

5 

6 
7 


radial 

position 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


REL INLET 
PLOW ANQ 


REL EXIT 
TLOW ANQ 


ROTOR SPD 
AT INLET 


ROTOR SPD 
At exit 


PERCENT 

IMMERSION 

5,0000 

10,0000 

30.0000 
50 i'OOOO 

70.0000 

90.0000 

95.0000 


Blade Element Data For Undistorted Inlet Testing (Continued) 

STATOR BLADE ROW - NASA TASX I 


BLADE ELEMENT PERFORMANCE RESULTS 
POINT NUMBER 7 READING LUMBER 43 DATE 3/ 1/1970 


ABS INLET 

chbr LN 

INClD ANG 

INClD ANG 

FLOW ANG 

LB ANGLE 

MN CMBR LN 

SUCt surf 

19.73 

39,47 

-19,74 

19,80 

39,11 

-19,31 


20.63 

39,01 

39,80 

-18,38 


23,66 

-16.14 


27.25 

40,86 

-13,61 


33,37 

42,22 

-8,85 


36,29 

42,76 

-4,47 


ABS EXIT 

CMBR LN 

DEV 

, TURN 

FLOW ANG 

TE ANGIE 

ANG TE 

ANGLE 

*0.67 

ill, 13 

10.26 

20,60 

. -0,84 

ilO .10 

9,26 

20,64 

-2.99 

= 8,67 

5,88 

23.62 

-1.49 

= 8,75 

7,26 

25.15 

-3.10 

= 9,10 

6,00 

30,35 

-0.95 

■=10,58 

9,63 

34.32 

-0.40 

=12,36 

11,96 

36,69 

INLET ABS 

INLET REL 

AXIAL VEL 


MACH NO 

MACH NO 

RATIO 


0.438 


J.017 


0,447 


1,142 


0,472 


1.102 


0,495 


1.125 


0.537 


1,121 


0,360 


1,270 


0.593 


1,307 



Inlet ass 

INLET REL 

INLET AX 

INLET ABS 

VELOCITY 

velocity 

VELOCITY 

TANG VEL 

493,62 


464,64 

166,65 

502,16 


472,44 

170,10 

530,55 


496,22 

186,80 

555,68 


507,66 

222,42 

602,18 


931,64 

273,87 

639 , 37 


525,03 

345,80 

463,53 


528,37 

388 , 00 

EXIT ABS 

EXIT REL 

EXIT AX 

EXIT ASS 

velocity 

VELOCITY 

VELOCITY 

TANG VEL 

472,49 


472,43 

-7,19 

539,42 


539,33 

-7,90 

547,97 


547,00 

971,23 

-28,58 

572,05 


=14,88 

598,33 


996,18 

=32,32 

668,96 


666,81 

=11,03 

*92,81 


690,97 

-4,77 

DIFFUSION 

factor 

0,158 

0,040 

0,091 

0,092 

0,141 

0,082 

0,094 


Inlet rsl 
TANG VEL 


EXIT REL 
TANQ VHL 


CKl 

-0.212 

-0.203 

-0,193 

-0,132 

-0.142 

-0,213 

-0.229 


EXIT ABS 

EXIT REL 


LOSS 

MACH NO 

HACH NO 

solidity 

COEFFICIENT 

0*420 


1.5230 

0-177 

0,482 


1,5440 

0,117 

0,490 


1,6310 

0.167 

0.511 


1.7420 

0.119 

0.535 


1,8800 

0.109 

0.600 


2,0510 

0 . 1 02 

0.622 


2,0980 

0,095 


trav tot 
PRESS RATIO 
0 i 942 
0 .• 9 9 3 
0,981 
0.984 
0,970 
0/977 
0(967 


TRAV TOT 
TEMP RA T I 0 
0.994 
0.998 
0.994 
1.000 
0.994 
0.996 
0.998 


PIXED TOT 
PRESS RATIO 
0.978 
0,985 
0.977 
0,982 
0,980 
0.980 
0.980 


FIXED TOT 
TEMP ratio 
1.000 
1,000 
1,000 
1,000 
1.000 
1.000 
1.000 


TOT PRESS ADS 

LOSS PARAH Epr IC IENCY 
0.058 
0,038 
0,051 
0 , 034 
0,029 
0 .02S 
0,023 


POLY MOMEN 
EFFICIENCY M 6 AS 

-2-7356 

1.3025 

2,4527 

2.5363 

-22,3844 

1.9248 

2,4786 


RISE/ STAT PRESS 
’ RISE RISE COEPF 
- 0.200 
-0,191 
- 0.180 
-0,142 
-0 . 131 
-0,193 
-0.205 


OVERAU, PERFORMANCE SUMMARY 


| PERFORMANCE PARAMETERS 

j Total Pressure Ratio • 
j Polytropic Efficiency - 

I Percent Design Speed - 70.1 

Cor. Notzle Weight Flew- 169.98 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST, FIXED INST. TRAV. INST, 

1.1678 0.9802 O.9787 

0.7932 0.8829 

Discharge Valve Setting- 30.0 
Vane Schedule - 0.0 


I£ Check Fltw/Noz.Flow - 0.9783 TE Check Flow/Noz.Flcv - 0 9871 

Assumed IB Floe Coeff . - 0.955 Assumed TE Floe Coeff. - 0 .*935 
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• Blade Element Data For Undistorted Inlet Testing (Continued) 


REL EXIT 

f LOH ANG 
58,53 
57,98 
54,14 
48,24 
38,03 
24,06 
16.76 

ROTOR SPG 

AT INUBt 
951,42 
930,46 
839,72 
748,02 
654,61 
551,34 
520,06 

ROTOR SP0 

AT exj t 
941,37 
921,16 
638,27 
754,36 
669.54 
585,64 
565.10 

PERCENT 

MERSIOn f 

5,0000 

10. 0000 

30.0000 

50.0000 

70.0000 

90.0000 

95.0000 


POINT NUMBER 


inlet 

abs Inlet 

CN0R LN 

OH ANG 

FLOH ANQ 

LE ANGLE 

65,26 

0, 

60,60 

64,24 

O. 

59,61 

61,48 

0. 

56,01 

59,12 

0. 

52,56 

56,68 

0. 

49,71 

54,56 

0. 

47,11 

53,23 

0, 

46,13 


ABS EXIT 
FlOH ANG 
27.38 

27.25 
28.82 
31.36 
34.90 
40,74 

43.25 

INLET ABS 
MACH NO 
0«*02 
0(410 
0.415 
0(408 
0.397 
0.37i 
0,371 

EXIT ABS 
kach no 
0*435 
0.433 
0.437 
0,451 
0.490 
0.529 
0.562 

TRAV TOT 
PRESS R4TI0 
1 >214 
1.216 
1.227 
1(231 
1(249 
1(256 
1,279 


CH8R LN 

Ti angle 

54.80 
54,42 
' 50,68 
43,79 
32.15 
14,29 
8,00 

tNLST REL 
MACH NO 
0.954 
0,941 

0.870 

0,794 

0.715 

0,623 

0,600 

EXIT REL 
MACH NO 
0.738 
0.725 
0,653 
0.579 
0,510 
0.441 
0.431 


ROTOR B'.ADE RON . NASA TASK J 

BLADE ELEMENT PjRFORMANCE RESULTS 
t 8 READING N-JM8 ER 44 DAtE 

iNCto ano I nci o anc Inlet ass 

MN CMBR LN SUCt SURE VELOCITY 

4.66 1,96 441,73 

4,63 1.60 450,53 

5 *A7 1,01 456,24 

*' 54 0,72 448,59 

$.97 0.18 436,46 

7.45 -0,21 406.83 

7.10 -0.80 408, 8* 

REL DEV REl TURN EXIT ABS 
ANG tE ANGLE VELOCITY 

3.7J 6,74 494,29 

5.58 6.26 491,32 

3.4« 7.35 494,96 

A. A? 10.88 510.85 

5,88 18,65 552,93 

9.77 JO, 50 596,35 

8.76 36, «7 *32,34 

AXIAL vel 
RAT tO 
0.999 
0,970 
0,930 
0,975 

1,031 

1,141 

1.171 


3/ 1/1970 


INCIO ANG 

Inlet ass 

Inlet rel 

inlet ax 

SUCt SURF 

velocity 

velocity 

VELOCITY 

1.96 

441,73 

1048,97 

438.35 

1.60 

450,53 

1033,80 

448.95 

1.01 

456,24 

♦55,66 

456,23 

0,72 

445,59 

*72.22 

447,30 

0.16 

436,46 

786,94 

430,41 

-0,21 

408,68 

686,41 

392,45 

-0,80 

408, «1 

661,50 

386,56 

rel turn 

EXIT ABS 

EXIT REL 

exit AX 

angle 

VELOCITY 

velocity 

velocity 

6,74 

4*4,29 

»38.*6 

437,54 

6.26 

491,32 

•22.51 

435,68 

7.35 

494,96 

740,16 

433,56 

10.88 

910,85 

655.02 

436,16 

18,65 

552,93 

575,63 

<52,42 

30,*o 

596,35 

*96.83 

447,77 

36,47 

*32,34 

*05.18 

*55,06 


LOSS 

SOLIDITY COEFFJcISNT 
1.3340 0«101 

1.3390 0.053 

1.5080 0.O15 

1.6840 0.048 

1.9060 0.020 

2.2170 0.045 

2.3390 0.092 


TOT PRESS ADB POLY MOmEN RISE/ ITAT PRESS 

LOSS PARAM EFFICIENCY EFFICIENCY HEAS T RISE 


INLET ABS 
TANG VEL 
0 . 

0, 

0. 

0. 

0. 

0, 

0, 

EXIT ABS 
TANG VEL 
226.61 
224,40 
238,50 
265,78 
315,64 
383,70 
426,06 

DIFFUSION 

TACT8R 

0.281 

0.263 

0.3C8 

0,340 

0,375 

0,406 

0,411 


tNLST REl 
TANG VEL 
*51.42 
930,46 
839,72 
748,02 
654,81 
551,34 
520,06 

EXtT REl 
TANG VEL 

714.76 
*96,76 

599.77 
488,59 

353,90 

1*9,93 

137,04 


0.7936 

0,8916 

0,9717 

0.9246 

0,9722 

0,9549 

0.9192 


0.7969 

0,8949 

0.9726 

0,9269 

0.9730 

0.9563 

0.9219 


0,9031 

0,9566 

0,9325 

0.9301 

0,9606 

0.9514 

0.9769 


RISE CCEFF 
0,240 


TRAV TOT FIXED TOT P|X8 D TOT 
TEMP RATIO PRESS RATIO tS*p ratio 
1*076 1.201 1.068 

1.070 1,222 1.066 

1.069 1.229 1,063 

1.069 1,231 1.066 

1*071 1,235 1,064 

1.076 1.251 1.069 

1.060 1,299 1.074 


OVERALL PEKFORMAKCE SUMMARY 


PERFORMANCE parameters 

Total Pressure Ratio « 

Adiabatic Efficiency » 

Polytropic Efficiency « 

Percent Design Speed - 
Cor. Koaile Weight Plow- 

XE Check Flcv/ifot.Flaw - • 
Assumed LE Plow Coeff. > 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED IKST. FIXED INST. TRAV. IKST. 


70.1 Discharge Valve Setting- ic 0 
160.99 Vana Schedule - q'q 

l.OOha TE Check Flow/Eot.Plou - 0 .97l 

0.985 Assumed TE Flow Coeff. - o.95i 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


stator blade rjw * nasa task i 


w 

w 


RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

PO S ItION 

1 

2 

3 

4 

5 

6 
7 

raojal ■ 
POSITION 
1 
2 

3 

4 

5 
4 
7 

RADtA L 

POSITION 

1 

2 

3 

4 

9 

6 
7 

RAOJAL 

POSITION 

1 

2 

3 

4 

5 
4 
7 


BLADE SLeMeNt performance results 
POINT NUMBER 8 READING NUMBER 44 DATE 3/ 1/1970 


rel inlet 

PLOH ANO 


REL exit 

PLOW AND 


ROTOR SPD 

at inlet 


ROTOR SPD 
At exit 


ASS INLbT 

GMBR ln 

INCID ANG 

INCID ANG 

INlj T ABS 

INLBT R£L 

inlet AX 

IMLET ABS 

JNLbT RbL 

PLOH ANO 

L6 ANQLE 

HN CHBR LN 

SuCt surf 

VELOCITY 

velocity 

VELOCITY 

tang vel 

tang vel 

27,29 

39,47 

-12.22 


496,72 


441.60 

227.43 


24,81 

39,11 

-12.30 


499,42 


445,73 

225,21 


27,32 

39,01 

-11.69 


319,42 


461,21 

238,27 


29.33 

39,60 

-10,47 


538,52 


466,41 

263,13 


32,31 

40,64 

-8,35 


376,29 


484,77 

308,97 


38.24 

42,22 

-3,98 


604,87 


471,86 

371,88 


40.72 

42,76 

-2.1)4 


636 , 74 


477,42 

410.98 


ABS EXIT 

CM8R LN 

DEV 

TURN 

EXIT ABS 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

PLOW ANO 

TE angle 

ANG tE 

angle 

VELOCITY 

velocity 

VELOCITY 

TANG VEL 

TANG VEL 

-1.32 

=11 ,13 

9.81 

28,57 

432,22 


432,10 

-9.97 


-1.30 

=10,10 

8.80 

28,11 

400,48 


480.33 

•10.90 


'2. 05 

= 6,67 

6.82 

29.37 

467,57 


487,06 

,•17.42 


-2.01 

=8,79 

6,74 

31,34 

493,76 


494,9i 

=17,40 


•2.80 

= 9,10 

6,30 

35,31 

920.70 


516,97 

=25,37 


-1.33 

=10.98 

9.25 

39.57 

367,54 


565,64 

=13,14 


-0.04 

=12,34 

12.30 

40.78 

579,65 


577.98 

-0,57 


INLET ABS 

INLET Ri_ l 

axial vel 





■DIFFUSION 

CRl 

MACH NO 

MACH NO 

ratio 





FACTOR 


Oi ‘37 


0.979 





0.287 

0.036 

0. 4‘1 


1,078 





0,191 

0,040 

0 1 439 


1,056 





0,212 

0,051 

0(477 


1.057 





0,228 

0,093 

0,513 


1,071 





0,252 

0,092 

0 1539 


1,199 





0,217 

0. 050 

0,364 


1,211 





0,240 

0,034 

EXIT ABS 

EXIT REL 


LOSS 

TOT PRESS 

ADS 

POLY 

WOMEN RISE/ 

STAT PRESS 

Mach no 

MACH NO 

SOLIDITY 

COEFFICIENT 

LOSS PARAM 

EFFICIENCY 

EFFICIENCY 

MEAS T RISE 

RISE CCEFF 

0 , 33 0 


1.5230 

0*128 

0 . 042 


0*1533 


0* 035 

0(424 


1,5440 

0,070 

0|023 


0,5574 


0.038 

0(431 


1,6330 

0.079 

0,024 


0.4512 


0,049 

0(438 


1.7420 

0,061 

0,018 


0,6175 


0,088 

0,461 


1,8800 

0.035 

o;oo9 


0,4987 


0,086 

0,904 


2,0510 

0.055 

o;oi3 


0,4212 


0,047 

0,914 


2,0980 

0,071 

0,017 


0,2062 


0,032 


PERCENT 

TRAV TOT 

TRAV TOT 

PIXED TOT 

FIXED TOT 

BXSRSI01I 

PRESS RATIO 

TEMP ratio 

PRESS RAtIO 

TEMP RAjtO 

5,0000 

0,974 

0,992 

0,984 

1,000 

10,0000 

0,996 

0.997 

0,991 

1*000 

30,0000 

0(991 

0,994 

0,989 

1,000 

50,0000 

0(991 

0,997 

0,991 

1.000 

70,0000 

0.983 

0,994 

0,994 

1.000 

90,0000 

0.986 

0,994 

0.990 

1,000 

95,0000 

0,971 

0,995 

0,986 

1.000 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 


STAGE DATA 
FIXED INST. 

STATOR DATA 
FIXED INST. 

STATOR DATA 
TRAV. INST. 

Total Pressure Ratio » 


1.2193 

0.9904 

0.9S71 

Polytropic Efficiency « 


0.8890 ' 

0.9534 

Percent Design Speed - 

70.1 

Discharge Valve Setting* 

* 15.0 

Cor. Nozzle Weight Flov= 

160.99 

Vane Schedule « 0.0 


I£ Chock Flcw/Roz.Flo* » O.9816 SB Check Flcv/!foi,Flaw « 0.9772 

Assumed IE Fltv Coeff . » 0.955 Assumed IE Flew Coeff. ■ 0.935 



w 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


ROTOR 81,408 TOW • NASA TASK ! 


RADIAL 

POSITION 

1 

2 

S 

4 

5 

6 
7 

RADJAl 

POSITION 

1 

2 

3 

4 

5 

6 
7 


BLADE ELEMENT Pf-.rORH*N C E RESULTS 


POINT NUMBER 9 READING TIMBER 


R£L INL e t 

ABS INL B T 

CMBR IN 

INC 1 D ANG 

INCJD ANG 

PLOW ANO 

PLOW ANG 

LE ANGLE 

KN CMBR LN 

SuCt SuRP 

67,03 

0. 

60.60 

6,43 

3.73 

65,81 

0. 

59,61 

■ 6,20 

3.17 

63,34 

0. 

56,01 

7,13 

2,87 

61.22 

0. 

52,56 

8,66 

2.82 

58.85 

0. 

<9,71 

9.14 

2,35 

56,83 

0. 

<7,11 

9.72 

2.06 

55, 5J 

0. 

<6,13 

9,40 

1.50 

REL EXIT 

ABS EXIT 

CMBR LN 

RflL DEV 

rEl turn 

PLOW ANG 

PLOW ANG 

tS angle 

ANG tE 

angle 

58,15 

34.66 

54.80 

3.35 

8.88 

57,64 

33,65 

54,42 

3,22 

8.18 

54,15 

34,81 

50,68 

3,67 

9,19 

48,77 

37.54 

43,79 

4,98 

12.45 

39,13 

39.98 

32,15 

6,98 

19,72 

25,20 

44,24 

14,29 

10.91 

31.63 

1».50 

46.98 

8,00 

8.50 

39,03 


45 DATS 

JNL|T ABS 

3/ 1/1970 
INL E T ReL 

inlet ax 

INLET ABS 

inl e t r e l 

VELOCITY 

velocity 

velocity 

TANG vil 

tang vel 

<05,9(1 

1033.35 

402.79 

0, 

950.30 

*18.87 

1019,39 

417,40 

0. 

929,36 

<21,15 

♦3B.53 

<21.14 

0, 

836,73 

<11,54 

852,99 

410.36 

0, 

747,14 

<00.91 

767,14 

395,35 

0, 

654,04 

374,97 

666.23 

359,90 

0, 

550,69 

379.15 

640,75 

356,58 

0. 

519.44 

EXIT A9S 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

VELOCItT 

velocity 

velocity 

tang VEL 

tang vel 

498,16 

775,16 

408,64 

282,57 

657,69 

493,74 

490,61 

766,81 

410.09 

272,98 

280,00 

647,09 

687,66 

*02,73 

557,29 

497,71 

598,76 

394,59 

303,21 

450,26 

529,33 

522,95 

404,80 

339,39 

329,36 

569,65 

<53.34 

<04,96 

394,37 

190,58 

611.28 

<39.39 

412,67 

<42.20 

122.24 


RADI 

position 

1 

2 

3 

4 

5 

6 
7 


ROTOR SPD INLET A3S 
AT INLEt MACH NO 
950.30 0.368 

929.34 0*380 

838,73 0,382 

747.14 0*374 

854,04 0.344 

550,69 0.340 

5l’,44 0*340 


jnlst REL AXIAL VEL 
HACH NO RATIO 

0.938 1,015 

0.926 0.982 

0.852 0,958 

0.774 0,962 

0,694 1,024 

0,603 1,125 

0.580 1,157 


DtrrusioN 

chi 

FACTOR 

0.352 

0.352 

0,345 

0.372 

0,366 

0,429 

0,404 

0.468 

0.435 

0.505 

0,456 

0,495 

0.468 

0.484 



LB Check' Flow/Kor. Flow - O.99V* TE Check Flcw/lToz.Flow » 0.9712 

Assurad IE Flow Coeff. » 0.985 Ancuiaod TE Flow Coe ft. - 0.950 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


radial 
PCs I tI OM 
1 
2 

3 

4 

5 

6 
7 

fUD[*L 

POSlylON 

1 

2 

3 

4 

5 

6 
7 

BADMl. 

POSITION 

'i 

2 

3 

4 

5 

6 
7 


RADI *L 
POSITION 
1 
2 

3 

4 

5 

6 
7 

- R A D I 
POSITION 
1 
2 

3 

4 

5 
A 
7 


PEL INI.ET 
FLOW ANQ 


REL EXIT 
FLOW ANG 


ROTOR SPD 
Af INLEt 


ROTOR SPD 
At exi t 


percent . 
IMMERSION 

5,0000 

10,0000 

30.0000 

50.0000 

70.0000 

00 ,0000 

05.0000 


STATOR BLADE POM - NASA TASK I • 


BLADE ELEHENt PERFORMANCE RESULTS 
POINT NUMBER 9 REAPING NUMBER 45 DA T E 3/ 1/1970 


ABS INLET 
FLOW ANG 
34,52 
33,16 
33,19 
35. 3B 
37,54 
41,76 
44.49 

ABS EXIT 
FLOW ANG 
►0.19 
►0.92 
-2.62 
*2,20 
-2.14 
-1,07 
-0.45 


chbr ln 

INCID ANO 

Inc id anQ 

INLET ABS 

LE ANGLE 

KN CM8R LN 

suCt surf 

VELOCITY 

39,47 

-4,95 


500,47 

39,11 

-5,95 


500,94 

39,01 

-5.82 


511.30 

39,80 

-4,42 


519,48 

40,86 

-3.32 


548,18 

42,22 

-0.46 


576,18 

42,76 

1.73 


611.67 

CHBR ln 

DEV 

TURN 

EXIT ABS 

TE ANGLE 

ANG t6 

ANGLE 

VELOCITY 

=11.13 

10,94 

34,71 

*07,02 

=10,10 

9, lB 

34,08 

451,89 

-8,87 

6,25 

35,81 

446,82 

= 8,75 

6,55 

37,98 

439,84 

= 9.10 

6,96 

39,68 

455.82 

=10,58 

9.51 

•12.82 

437,69 

=12,36 

ll.»l 

44,94 

501.72 


INLET REL 

inlet ax 

INLET A3S 

INLET REL 

VELOCITY 

velocity 

TANG VEL 

TANG V8L 


412,37 

283,59 



419,36 

273,97 



427,69 

279,73 



422,65 

300,20 



432,41 

332,22 



425,93 

380,23 



432,25 

424,55 


EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

velocity 

VELOCITY 

TANG VEL 

TANG VEL 


407,01 

-1,38 



451,81 

-7,25 



446,17 

= 2 0. 43 



439,03 

-16,84 



454,53 

-17,02 



466,30 

-9,06 



500.09 

-3,96 



INLET ABS 

macm no 

0.437 
0.436 
0,449 
0 1 457 
0.463 
0,509 
0)541 


INLET REL 
MACH NO 


AXIAL VEL 
RAtIO 
0.9*7 
1.077 
1,043 
1,039 
1,051 
1,142 
1,157 


diffusion 

cm 

factor 

0,374 

0. 137 

0,279 

0.1S5 

0,306 

0,177 

0,327 

0,233 

0,336 

0,250 

0,315 

0.229 

0,343 

0,196 


EXIT ABS 
Mach no 
0,394 
0,395 
0,392 
0)386 
0,400 
0 ; 429 
0)441 


EXIT REL 

MACH NO 



LOSS 

TOT PRESS 

SOLICIT* 

coefficient 

LOSS PARAM 

1,5230 

0,138 

0 ; o<s 

1,5440 

0.041 

o;ou 

1,6310 

0.037 

0:011 

1,7420 

0.024 

. 0,007 

1,8800 

0.032 

0 : 0 0 6 

2,0510 

0.044 

0.011 

2,0980 

0.073 

0 ! 017 


A OB POLY MQHSN RISE/ 

EFFICIENCY EFFICIENCY MEAS T RISE 
0.4120 
0.8529 
0.7690 
0.8356 
0,8238 
0.8243 
0.6008 


STAT PRESS 
RISE C3EFF 
0,132 
0,148 
0,169 
0,224 
0,239 
0.216 
0.185 


TRaV TOT TRAV TOT FIXED TOT 

press ratio temp ratio press ra t io 


0.974 0.994 0,983 
0.996 0.994 0,995 
0,993 0,992 0.995 
0.993 0,995 0,997 
0.991 0,993 0.995 
0.991 0,993 0,993 
0,975 0,994 0.987 


Fixeo TOT 
rEHP RAtIO 
1.000 
1.000 
1.000 
1,000 
1.000 
1.000 
1.000 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pressure Ratio » 
Polytropic Efficiency » 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST, 


1 . 251)8 

O. 89 L 4 


0.9937 

0.9729 


0.9904 


Percent Design speed = 70.0 Discharge Vaive Setting- 09.0 

Cor. Nozzle Weight Flow- 151.55 Vane Schedule - 0.0 


IE Chock Flow/Noz.Flcv - 
Assumed IE Flow Coeff. - 



0.9763 TE Check F1 ow/Koz.F1ck - 0.9721 

0.955 Assumed TE Flew Coeff. « O.935 


00 

01 



CO 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


KAV » Mi. 

P0 s 1 T I0N 

1 

2 

3 

4 

5 

1 
7 

RADjAt, 

PO s IrlON 

1 

2 

3 

4 

5 
4 
7 

Radial 

position 

1 

2 

3 

4 

5 

6 
7 


RADIAL 
PO S t rlON 
1 
2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


K£L l "VgT 
FLOW ANO 
48,30 

47.40 
45,06 
43,12 
40, 84 

58.70 

57.40 

REU EXIT 
FLOW ANQ 
58,35 
57,34 
5«,62 

48.71 
3?, 53 
26,15 
14,10 

ROTOR SPD 
A? IWLEt 
750 ,73 

929,98 

839.20 
747,64 
654,48 
551,06 
519,70 

ROTOR SPD 
at exit 
940,88 
920,68 
837,84 
753,97 

669.20 
585,33 
964,81 


ABS INLeT 
FLOW ANS 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

ABS EXIT 
flow ang 

38,98 
37,76 
39,22 
42,39 
43,04 
46.95 
40,43 

INLET ABS 

hash no 

0.345 

0.392 

0.354 

0.344 

0t335 

0.316 

0,316 

EXIT ABS 
HASH NO 
0.4J4 
0.435 
0,425 
0.435 
0.497 
0.487 
0.532 


PERCEOT TfiAV TOT 
IMSTJJIOtl PRESS RAtIO 
5,0000 1.202 

10.0000 1/293 

30.0000 1,283 

50.0000 1 i 27d 

70.0000 1 ■ 277 

90.0000 1 1273 

95,0900 1,310 


ROTOR UlADE RIW • NASA TASK I 


BLADE ELEMENT PERFORMANCE RESULTS 


POINT NUMBER 

10 READING number 

46 DATE 

CMBR LN INctO ANO 

INCID ANG 

INLHT ABS 

LE ANGLE HN CH0R LN 

$UCr JURF 

velocity 

60.60 

7.70 

5.00 

331.36 

59,61 

7,79 

4.76 

386,54 

56.01 

9.05 

4,59 

390.32 

52,56 

10,56 

4.72 

380,05 

99,71 

11,13 

4.34 

370,24 

97, U 

11,59 

3.93 

349,13 

46,13 

11.27 

3.37 

349,70 

CH8« LN 

rel oev 

REl TURN 

EXIT *BS 

tE angle 

ANG TE 

ANGLE 

velocity 

54,80 

3,55 

9,95 

498,99 

54.42 

2,96 

10.01 

499,26 

50,68 

3,94 

10.44 

486,28 

43,79 

4,92 

14.42 

497,73 

32,15 

7,38 

21.31 

520,44 

14,29 

11,86 

32.55 

553,18 

8,00 

8.19 

41,30 

401.9B 

INLET RE. AXJAL VBL 



HACH ,;5 

RATIO 



0.938 

1.023 



0.913 

1,017 



0.839 

0,965 



0.760 

0,970 



0.681 

1.025 



0.590 

1.119 



0.564 

1.167 




3/ 1/1970 


INLeT REL 

inlet ax 

INLBT -ABS 

INLeT ren- 

velocity 

velocity 

TANG VEL 

ting VBL 

1024.55 

378.43 

O. 

950.93 

1007,69 

387,20 

0, 

929.98 

925.61 

390,31 

0, 

839,29 

838,69 

378,95 

0, 

747.64 

751,95 

365.13 

0, 

654,48 

852,34 

335.10 

0. 

551,06 

626,47 

332,39 

0, 

519,79 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT RBL 

velocity 

velocity 

TANG VEL 

TANG VEL 

738.27 

386,99 

313,11 

627.77 

731.53 

393,92 

305,09 

*15.59 

650.63 

576.66 

307.41 

530.43 

557,06 

367.57 

335,49 

418.49 

486.02 

374,10 

360,48 

308,71 

422,93 

374.88 

<01,27 

184,06 

412.07 

387,77 

452,89 

111.92 



DIFFUSION 

CHI 



FACTOR 




0.393 

0.375 



0,384 

0,392 



0,407 

0.446 



0.455 

0.468 



0.480 

0.532 



0,404 

0.546 



0.504 

0.541 


EXIT REL 
HACH NO 
0.642 
0,637 
0,568 
0.487 
0,427 
0.373 
0.364 


LOSS 

jOLIOItT COEFFICIENT 
1,3340 0 < l6l 

1.3690 0.133 

1.5080 0.077 

1.6840 0.121 

1.9060 0.077 

2,2170 0.073 

2.3390 0.107 


PRESS 

ADB 

POLY 

HOhEn RISE/ 

*TaT 

PRESS 

PIRAM 

EFFICIENCY 

BFFICIENCY 

MBAs T Rise 

Rt$E 

C3EFF 

0.032 

0.026 

0,7686 

0,8101 

0.7767 

0.93*5 

0,312 

0,8169 

9,9268 


0.330 

0.015 

8.8910 

0,8948 

0,9381 


0,403 

0.024 

0.8546 

0.8594 

0.9177 


0.467 

0,016 

0,9186 

0.9213 

0,9324 


0.540 

0,015 

0,9404 

0.9424 

0,9185 


0.618 

0.022 

0.9215 

0.9242 

0,9566 


0.648 


TRAV TOT 

TEHP ra t io 

1.101 

1.098 
1.088 
1.069 
1.063 
1.082 
1.086 


FIXED TOT 
PRESS RArtO 

1.285 
1,294 
1.280 
1,288 
1,271 
1,278 

1.286 


FIXED tot 
temp ratio 

1.097 

1.095 

1.082 

1.052 

1.077 

1.078 
1.081 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Preoeure Ratio « 
Adiabatic Efficiency « 
Polytrople Efficioncy « 

Porcont Dealgn Speed • 70.0 

Cor. Ifoule Weight Flew* I&I .97 


STAGE DATA ROTOR DATA ROTOR nATA 
FIXED IHST. FIXED IHST. TRAV. IH3T. 

1.2712 1.2788 1.28LL 

0.8405 0.8632 0.8319 

0.8517 0.8723 0.8377 

Discharge Valve Setting- 06.0 
Vane Schedule « 0.0 


LE Check; Flcv/Noz.Plav . 0.994l TE Check Flov/Xoz. Flew » O .9805 

Aasuned LE Fla) Cooff. » O .985 Aoouoed TE Flow Cooff. « 0 , 95 a 



Blade Element Data For Undistorted 1 nlet Testing (Continued) 


StAtOR Blade ROM - NASA TASK l 
blade ELEMENT PERFORMANCE results 





POINT NUMBER 

10 READING NUMBER 

46 DATE 

3/ 1/1970 





radial 

REL INLET 

ABS INLET 

CHBR IN 

1NC1D ANG 

I NCI D ANG 

INLET ABS 

1NLBT REl 

inlet AX 

INLET ABS 

INLET RSL 

POj ! T t ON 

FLOW ANQ 

FLOW ANG 

LS ANGLE 1 

4N CHBR LN 

SUCf SURF 

VELOCITY 

VELOCITY 

VELOCITY 

TANG VEL 

TANS VEL 

1 


38,83 

39,47 

-0,64 


501,23 


390,46 

314,24 



2 


37.25 

39,11 

-1,86 


505.91 


402,70 

306,20 



3 


37,55 

39,01 

-1,46 


504,14 


399.51 

307.11 



4 


40,19 

39,60 

0,39 


915,60 


393.14 

332,15 



5 


41,49 

40,86 

0,63 


935,12 


398,95 

352,86 



6 


44,49 

42,22 

2,27 


556,69 


393,82 

386,69 



7 


44.97 

42.76 

4,21 


600,00 


405,85 

434,82 



RADjAl 

REL EXIT 

ABS EXIT 

CHBR LN 

DEV 

turn 

EXIT ABS 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

POSITION 

FLOW ANO 

FLOW ANG 

TE ANGLE 

ANO tE 

angle 

velocity 

VBLOCITY 

velocity 

TANG VEL 

TANG VEL 

1 


0.24 

=11,13 

11.37 

3B,58 

389 ,00 


389,00 

1,65 



2 


0.25 

=10,10 

10,35 

36,99 

434,40 


434,37 

1,93 



3 


•* 2 .97 

= 8,87 

6,30 

40.12 

415,90 


415,31 

'18,65 



4 


'1.24 

-8,75 

7.51 

41,43 

396,09 


397,55 

-8,62 



9 


*1.81 

=9,10 

7,29 

43,30 

411.87 


410,78 

'12,99 



6 


0.57 

=10,58 

11.15 

43.92 

442,58 


441,19 

' 4,39 



7 


-0.55 

= 12,36 

11.81 

47,52 

44 a . n/t 


444.62 

*4,24 



RADIAL 

ROTOR SPD 

INLET ABS 

INLET REL 

AXIAL VEL 





DIFFUSION 


CHI 

POSITION 

at inlet 

MACH HO 

MACH NO 

ratio 





factor 



1 


0 r436 


0,996 





0.429 


0.214 

2 


0,441 


1,079 





0,336 


0,227 

3 


0,441 


1,040 





0,373 


0,269 

4 


0.451 


1,011 





0,416 


0,326 

5 


0.470 


1,030 





0,410 


0,346 

6 


0.491 


1,120 





0.369 


0,326 

7 ■ 


0.530 


1,096 





0,428 


0.281 

RADJA;, 

ROTOR SP0 

EXIT ABS 

EXIT REL 


LOSS 

TOT PRESS 

ADB 

POLY HOMEN RISE/ S 

TAT 

PRESS 

POSITION 

at exit 

MACH NO 

HACH NO 

50LID!r v 

coefficient 

LOSS PARAM 

EFFICIENCY 

EFFICIENCY MEAS T RISE RISE 

COEPF 

1 


0.336 


1.5230 

0.148 

0.048 


0.5433 



0.206 

2 


0.377 


1,5440 

0.044 

0,014 


0.8723 



0,219 

3 


0,343 


1,6310 

0.030 

0,009 


0,8521 



0,259 

4 


0.347 


1,7420 

0,023 

0.007 


0.8148 



0.315 

5 


0,360 


1.8800 

0.026 

o;oo7 


0,8566 



0,334 

6 


0,387 


2,0510 

0 , 043 

0 ,010 


0,8950 



0.313 

7 


0.390 


2,0980 

0.073 

0,017 


0,6345 



0.267 

RADIAL 

PERCENT 

TRAV TOT 

TRAV TOT 

fixed tot 

FIXED tot 


OVERALL PERFORMANCE SUMMARY 



POSITION 

' IKERSION 

PRESS RATIO 

TEMP RATIO PRESS RATIO 

tehp RATIO 



STAGE DATA STATOR DATA ‘STATOR DAT/ 

1 

9.0000 

0(976 

0.996 

0 . 982 

1.000 

PERFORMANCE PARAMETERS 

FIXED mss. FIXED INST. TRAV. INST. 

2 

10.0000 

0.996 

0.997 

0,995 

1.000 







3 

30,000(5 

0.994 

0.994 

0,996 

1.000 

Total Pressure Ratio - 

1.2712 0.99^1 


0.9899 

4 

90,0000 

0.990 

0,994 

0,997 

1,000 

Polytropic Efficiency - 

• 0:8517 0.9758 



5 

70,0000 

0,991 

0.995 

0,996 

1,000 







6 

90,0000 

-0.994 

0.996 

0,994 

1.000 

Percent Design Speed - 

70. Q Di 8 charge Valve Setting- 

06.O 

7 

99,0000 

0(969 

0.995 

0,987 

1.000 

Cor. Nozzle Weight Flow- 

141.97 Vane 

Schedule 

" 

0.0 







IE Check Plow/Koz.Flcw - 

O.9856 TE Check Flcw/Noz.Flcw - 

0.97W 







Aesuaed LE Plow Cooff. - 

0.955 As maned TS Flow Cooff 


0.935 



w 

00 


040370 


8aDUL 

REL JMi.pT 

ABS INLeT 

P0SI T I0V 

FLOW a*!G 

FL5W ANG 

1 

70,33 

0, 

3 

69,4? 

0 , 

3 

67,35 

0, 

4 

*5)3! 

0, 

5 

62(77 

0, 

« 

60,62 

0 , 

1 

59,77 

8, 

BaTJal 

REL EXIT 

ABS EXIT 

position 

Fi,0« A‘1G 

BLOW *uo 

i 

5’. 17 

65,86 

2 

57,05 

<3,«2 

S 

55(35 

*3,67 

* 

*9,08 

<6,24 

9 

3’, 76 

<5,77 

t 

27,77 

*8,50 

1 

15, *0 

52,00 

Radial 

R8T0F S»D 

jnlet aRS 

PSSItION 

At PLEt 

MAC* N'C 

1 

951,80 

0)310 

2 

9*0,83 

0,317 

3 

8*0,66 

0)4' 7 

4 

7*8,32 

0,312 

s 

655,08 

0)309 

6 

551,56 

0,2*2 

1 

5?0, 26 

0)2*8 

PA n I AU 

RSTOR $Pp 

EXIT AGS 

POSITION 

*T fxit 

mac l NO 

1 

9*1,74 

P.4T2 

2 

9<1 ,53 

0)«*3 

I 

836, *1 

D,*70 

4 

75*,66 

0 ) *34 

9 

6f 9,81 

0)453 

6 

585,87 

0.476 

7 

565,33 

0.522 

BAT! At 

PERCEIiT 

TRAV TOT 

POSITION 

IMMERSION 

»»6*s Ra t ic 

1 

5)0000 

1)308 

2 

10,0000 

1.415 

3 

30,0000 

1)296 

4 

50 ) Op Q 0 

. I) 26*6 

5 

70)0000 

1,289 

6 

90,0000 

1.286 

7 

95,0000 

1)420 


Blade Element Data For Undistoried Inlet Testing (Continued) 
Rome eung ssw ; ms* task i 
. 8LAD6 FLFMPNT t>fc3fruu*vcF RESULTS 

ROtNr Rubber u ssaoing nijnrcr at d» t e 3 / 1/1 


C^pR LN IXCID A y lS 
L’e argue MR C w 8° IS 


IVClO A«G 
S|;Cr SgKf 
r.nj 
6,74 
6, Hi 

6,<n 

■«/5f 

5.85 

5.7* 

REL Tu»v 
ANGLc 
11.16 
1 ?. J7 
17.08 
16,?* 
25* OJ, 
38,36 

«s.«r 


CMBB UN Rgt. DEV Rgl. T U Pv 
fE aRGUE ANG tE ANGLE 

IJ'a? i'll 11,14 

S4 i 4 2 a. A 3 12,37 

«>;• 1 ?. cs 

* 3 < 7 9 *,7f 16,2* 

33.15 7,At 25*01 

l*t?1 t?)9# 38 1 38 

ft i°8 7,«o 48.97 

JNLFT REL A* I aL Vel 

MAC« *0 PatTO 

C;9l4 1)073 

6:899 iio*Z 

C 1.6 ? 3 C P g 6 

C f 7*U e : ¥*5 

G, 6 KB 1)0*8 

0-577 i'.l*6 

Oi55i 1)1,5 J 

EXIT Bel LOSS 

m* c m Ro souom coefficient 

Cj5"7 1.33*0 0)231 

0.586 1.36«0 0)217 

0|53« l'.Nfldo e)i*i 

C » * * 1 1.6e*0 6)168 

Of *03 1.90*0 C ) 171 

0.356 7i7l7e g ! 074 

0.336 ?',34*(i 0)0*3 

TRAV TOT riKFO T"T f IKED TOT 

temp H A T 1 0 press Ha t io temp Ratio 

1 1 3o 1 l’.m 

t;112 1.406 1)107 


AVCF RESULTS 

*7 D* T E 

1«LST A0S 
VELOCITY 
3*7, 90 
350,77 
3307*1 
34*) a 3 

-s*r.*i 

3237*0 

31#7»« 

EXIT ABS 
VELDcIt^ 
5p0)69 
5H738 
**7)87 

«?*7*» 

51/768 

540(98 

552760 


TOT PRESS 
LOGS PaKaM 
0 ) 0 ** 
8 . 0*1 
8)027 
0) 033 
6 ) 02* 
0.016 
0 1 0 1 7 


3/ 1/1978 

INL£T ReL 
VELOCItV 
1011 ,'68 
99*773 
910)75 
823796 
7367*9 

639, '*J 
610,75 

EXIT REL 
VELOCIt* 
679, -7J 
6767 81 
6l*7?I 

506)79 

*68796 

*05745 

3037*5 


ADB 

BEDrlFNCY 
0 , 7 fl/lft 
0)7*01 
0)*25* 
0 » 6 1 72 
0,S»<1 
0.*397 
0,9427 


INL E T AX 
VELOCITY 
3*0,27 
349,5* 

350.50 
343,86 
337,07 

310.50 
303.16 

E*JT AX 
VELOCITY 
347,99 
367,75 
349.19 
331,91 
353,32 
855,96 
361,73 


INLET ABS 
TARS yEL 
0) 


EXIT ABS 
TANS VEL 
358)65 
35*.H 
333,39 
371)76 
375,85 
*07)41 
462)94 

diffusion 
factor 
0 ) *60 
0.4*9 
0 )**7 
0)919 
0,911 


ROLY MCKEN RISE/ 
EFFICIENCY MEaS T RISE 


0 . 7 l9< 
0,7496 
0,8317 
0.8235 
0, 6861 
0,9*19 
0.9448 


0)9436 

0.9JSO 

0,9354 
0.9J75 
0 , 9?36 
0,9 027 
0,9554 


tNLgT ReL 
tanc VEL 
95i,flo 
930.63 
840)06 
748)32 
6SS.PB 
551)56 
920.26 

EXIT REL. 
TANG VEL 
583)n9 
567)41 
505,22 
382)90 
293,96 
183.46 
102)39 


*TAT press 
RISE CCEFF 


OVERALL PERFORMANCE SUMMARY 


perfofmabce parameters 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED IHST. TRAV. XKST. 


Total Pressure Ratio « 1.2309 1.2910 1.291 
Adiabatic Efficiency - 0.7950 0.8212 0*795 
Polytrople Efficiency - 0.8021 0.8276 0^803 

Percent Design Speed « 70.10 Discharge Valve Setting- O’.O 
Cor. Nowle Weight Flow 128 . 91 Vane Schedule - o.O 


IS Check Flcv/lfoz,Flc« 
Assumed LE Flow Coaff, 


1.0051 TE Check Flov/Uoz.Flov 
O .985 Assumed TE Flow Coeff, 


l.OOLL 

0.950 



030370 


Blade Element Data For Undistorted Inlet Testing (Continued) 

STATOR auriE BOW i tMSA TASK J 


W 

CD 


RUDE ELEMENT PERFORMANCE RESULTS 
EOTNt Number u reading NukReR 47 !)A T E 3/ m«?o 


NaRUL 

Pei JNLfT 

ARS INLfT 

CMgN LN 

POSITION 

FLOW A«3 

PLOW ANG 

UE angle 

1 


4*. ’1 

39,47 

2 


43,40 

39,11 

S 


42,00 

39,01 

4 


46,08 

39,88 

i 


44 , 34 

40,86 

6 


4 6,07 

4*722 

T 


49.60 

42,76 

Racial 

BfcL PX t T 

AbS FXIT 

CMBH LN 

position 

FLOW ANG 

PLOW ANG 

te angle 

1 


1,64 

=11:13 

2 


1,44 

si'0710 

s 


=0,03 

iP-7'8 7 

4 


0,<6 

i&,n 

5 


= J , 43 

-9,10 

6 


3,05 

=10.53 

7 


= 1,35 

=1J ,36 

Radial 

N8TOR SPfl 

INLET ABS 

INLET h«l 

position 

1 

2 

3 

4 

5 

6 
7 

at inlet 

rAc u no 
0,434 
0,448 
0)434 
0)446 
0 7 463 
0 7 477 
0 7 518 

MACH NO 

RaDal 

notch 3PI) 

fiXIT AMS 

EXIT EEL 

rosi t ion 

1 

2 

3 

4 

5 

6 
7 

at exit 

KACW NO 
0 7 316 

0 7 348 
0 7 333 
07 J10 
0.375 
0,345 
0 7 364 

HAEH Nfl 

bahial 

PERCENT 

THAV TOT 

my TOT 

post t 10N 

IMMERSION 

RRgBS RA T IO 

TEHP ra t io 

1 

570000 

mjouoc 

0)978 

0,996 

2 

07 986 

0 7 996 

3 

30) 000c 

07 993 

0i997 

4 

5070000 

0,997 

07 993 

5 

70,0000 

0,999 

01996 

6 

90,0900 

0.992 

0*996 

7 

?57 OQ00 

0,949 

0 7995, 


1NCTD A^fi 
HN CMBP LN 
6)24 
4,2? 
2,9V 
6,28 
3,4fi 
3,85 
6/84 

l/EV 
A NS t E 

12.77 

11.74 
fl,"4 
9,21 
7,6? 

12, A3 

11,01 

AXJ4L VFL 

Ratio 

1 ; 056 

1.074 

1 j 0 a o 

1 , 0 ''? 

o;?»i 

1,014 

i ; o 7 x 


1NCIO ANG 

suct b^rf 


TURN 
ARGLE 
44107 
41,78 
47, *2 
45,42 
41.77 
44,02 
50,95 


|NLgT ARS 

VELOC ItT 
502,01 
517.37 
4 ?8 , 00 
511. '74 
52". 43 
547.96 
583T2? 

EXIT ARS 

VELOCITY 
371.06 
<03748 
306, '00 
354709 

374;u 

395754 

406777 


INLET ReL 
VEIDEI T V 


EXIT RBL 
VELOCIt* 


1 NLgT AX 
VELOCITY 
351,07 
375,83 
369,97 

354.44 

376.44 
373,71 
378,32 

EXIT AX 

VELOCITY 
370, 9() 
403,69 
384 , 8o 
357,68 
373.21 
394707 
405,35 


INLET ABS 
]*ANG VEL 
359795 
355,40 
333707 
368707 
367791 
387 98 
444.47 

EXIT ABS 
TANG VEL 
10,65 
11,58 
=5 756 
■ 2 7 86 
i9,Jo 
14 7 12 
= 9,55 

DIFFUSION 
F ACyOR 

07 490 
0,434 
0‘, 435 
0 7504 

0 7 <80 

01 436 
07 489 


INLET RgL 
? ANG VEL 


EXIT REL 
T*NG VEL 


CHI 

0) 283 
07 284 
Ol 343 
0 43 0 
0,422 
0)436 
0,347 



LOSS 

TUT 

P»hSS 

APB 

POLY 

women rise/ 

stay 

PRESS 

UdItT 

COEFFICIENT 

LOSS 

EaSam 

« 7 o 45 

EFFICIENCY 

EFFICIENCY 

WEaS t r 1 SS 

RISE 

COEFF 

1 , 5 2 ' 0 

0 7 1 3 a 



0,6272 



o) 274 

l - , 5448 

0)041 


07 020 


0,7383 



0,274 

1 , 6318 ' 

0)039 


0 ; 0 1 2 


0,8575 



0)332 

1,7420 

0)047 


0 , 014 


0,8117 



0,399 

< ,8840 

0)047 


0 7 0 1 2 


0,8497 



0 *. 409 

270518 

0)057 


0 7 c 1 < 


0 . 8908 - 



O’. 4 fl 2 

2,0980 

0 7089 


0 7 021 


076725 



07 533 


FIXED TOT 
REES R A t 1 0 


983 

992 

?9J 

9)?74 
?’A 
. -?92 
07 985 


FIXED TOT 
TEMP BatIG 
lltlOO 
t'.ooa 
i 7 ooo 
1)000 
i!doo 

1)009 
17 009 


OVERAU, PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Preoouro Ratio » 
Polytropic Efficiency - 

Percent Dcoign Speed ■ 
Cor. Noszle Weight Flov- 

IE Check Flov/tfos.Flo* * 
Aaevu&od 1£ Flcv Coeff. » 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV, INST. 


1.2809 

0.8021 


0.9922 

0.9692 


70.1 Diecharge Valve Setting- 
128*91 Vane Schedule «* 

1.0097 XE Check Flotf/Noz.Flow - 
O.955 Aeflutoed TS Flc* Coeff. - 


0.9S71 


03.0 

0.0 

0.99*45 

0,935 


-not reproducible 



it* 

o 


0303TO 


?ns! T i □■J 
1 
s 
3 

* 

3 

1 

7 

’AHAL 

PBSlylON 

1 

2 

3 

4 

5 

6 
7 

Radial 

psstt ro*J. 

1 
3 

3 

4 

5 

6 
7 

“AltAt. 
PBSltlON • 
1 

2 

3 

4 

5 

6 

7 

“A"!*!. 

Position 

1 

2 

3 

4 

5 
4 
7 


BEL JNl=T 
RlDw A*-’3 
64|I8 
43, (IS 
60,14 

57.33 
55,02 

53.07 
51.97 

“EL EXIT 
SLOW ANg 
60,35 

57.34 

55.34 
46 i 30 
34,33 

24.07 

17,43 

ROTOR SOB 
AT 1«LFT 

1007,05 

1043,30 

’40,13 

365.70 

744.71 
030,40 
594,43 

H8T6H B»D 
AT EX! T 
1074,35 
115 I, 75 
’54,47 
447.53 

745 , 4 * 
64’, 41 

646,13 


AOS I AJUpT 
KLO<| ANG 
0 , 

0 , 

0, 

0 , 

0, 

0, 

0 , 

»B 5 EXIT 
BLOW AVQ 

20 I 7 0 

2r,<» 

22,54 

28,74 

30,78 

34,76 

40,17 

INLET A«S 
NAC« NO 
0,446 
0 , 4’0 
0,516 
0,511 
07 407 
0.451 
01447 

EXIT *eiS 
MACW NO 
0,479' 
0,445 
0.4’1 
0,545 
0,672 

0 7 6 7 J 

' 0.45? 


"pEPCBIT 

TRAV tot 

E-tERSIOH 

PRESS Ra t 10 

5’, 0000 

l',177 

10,0000 

1,189 

30,0000 

1,220 

50,0000 

1 1 267 

70.0000 

?o;oooo 

11292 

1,319 

95; 0000 

11347 


Blade Element Data For Undlstorted Inlet Testing (Continued) 

ROTOR BLADE ROW 3 SASA TASK ! 


POINT N^-gCR 


BLADE FLENPnT PERFORMANCE RESULTS 
12 READING N,)TDka 40 qa t E 


3/ 1/1970 


C“BX LN 

INCID A»'S 

INCID A Nfl 

inlet ABS 

UE angle 

HN c»aR LN 

SijCt SjRF 

velocity 

5 3 0 > 5 1 

60,65 

3,58 

'6,40 

59,61 

3*44 

0.41 

547.81 

5A70i 

4713 

50,33 

53 V719 

521*6 

4,97 

50 ,'47 

545,91 

4»17l 

5.31 

21.48 

53l7l9 

47711 

5 , ’6 

5 { , 7 5 

«937»3 

467 13 

5,' 64 

52,04 

<0’731 

C'BU LN 

RFL DFV 

DEL T'j’N 

EXIT AOS 

f£ ANGLE 

AND tE 

anslb 

VELOCITY 

54, ’8 

5,5} 

8(43 

540 *’0 

54, *2 

4,’2 

3,71 

5477i4 

50,68 

4,46 

' 4 ; 58 

5541*3 

41.79 

2751 

11,73 

417750 

32, ‘IS 

fl73fl 

1«,49 

643)91 

14179 

10756 

28.19 

700. «4 

37oo 

«,43 

34t«4 

739787 

JNLFT RFL 
MacR NO 
1(109 
1 1 0’5 
1 ( 016 
0i93i 
0 i 6 4 1 
0,731 
0-703 

EXIT RPL 

AXIAL VFL 

Ratio 

07958 
079‘5 
07978 
07»«4 
17 339 
17180 
17/00 

LOSS 

T8T PRESS 

HAQH NQ 

SOuiRtrV 

cngFFtc’eNT 

LOSS PaRaH 

0,027 

0i9o3 

1.3345 

0 7 1 4 8 

0,9*9 

r,3e’0 

0 7 0’6 
01042 

0 '. 0 1 0 

0 * flit 

1.5080 

0.012 

0;-6’2 

1.4645 

0 7 1 1 3 

07 073 

0;63i 

ll’0*6 

eloio 

0 7 0 1 2 

o', 556 

7 ? 1 7 0 

07 0«9 

0 7 Die 

015-32 

?, J3’0 

07 106 

o'. 022 


INLfT «EL 

INLeT ax 

inlet ABS 

inlet Rel 

VELOCItV 

VELOCITY 

t*ng VEL 

TANG VEL 

1 2 1 0 ,' 3 1 

324,44 

«; 

1087705 

1194735 

54fl,9o 

!: 

1063.86 

1107, '10 

551,17 

96ft, 13 

1014766 

544,34 

c7 

855.28 

748771 

’10700 

523,83 

8 r 

A 0 4 7 7 3 

473,89 

0 ! 

630,40 

778707 

465,10 

o7 

594 J 63 

EXIT REL 

EXJT AX 

EXIT ARS 

EXIT REL 

VELOdrY 

velocity 

TANG VEL 

TANG VEL 

102972? 

504,31 

190 7 55 

*00)00 

662,28 

1003720 

511,08 

190.97 

’04,57 

782792 

511.48 

212751 

745.96 

540,88 

296,62 

565)92 

710742 

624*36 

554,63 

32.3,65 

44l)T0 

559,39 

418,20 

259',33 

594780 

557792 

470.99 

DIFFUSION 

tactor 
0.216 
O'. 218 
0 2 4 7 
0 1 3 1 5 
07319 
0)339 
0,361 

175,15 

Cut 

0,2i7 
07237 
0*. 300 
0 3’6 
■ 0.377 
Ot 3*1 

- 07314 

APB 

POLY 

HOREN RISE/ 

STAY press 

EFFICIENCY 

EFFICIENCY 

HEaS T RISE 

RISE COEFF 

0,«1’2 

076247 

079465 

0) 158 

n ,7673 

0,7732 

0,9477 

0 177 

0,1676 

0,8714 

0.9?07 

0.250 

0,8142 

0,8200 

0.9457 

07 304 

0)368 

o|369 

n.’ii? 

o;’l4» 

0 ,»S*6 

0,9065 

0,9013 

0,9100 

0,9629 

0 , 9q5 1 

0,9996 

0.394 


Th(V TOT 
TEHF RATIO 
t;a7o 
1,068 

1,071 

t;o»7 

i;o«3 

t',0’2 

tiQ’0 


ElXpo TDT 
RR£3S Rat’d 
1’.149 
i;i«7 
1,227 

I ”, 252 
1 27 1 

I I 306 
1,322 


FIXED TDT 

tE«p Ratio 
i;u66 
1 1 069 
i;o7 0 
1 *. 0 R 2 
1)078 
1)066 
i',092 


OVERALL PERFORMANCE SUMMARY 


PERFORMAHCE PARAMETERS 

Total Pressure Ratio « 
Adiabatic Efficiency - 
Polytroplc Efficiency * 

Percent Dcaign Speed a 80,1 
Cor. Houle Weight' Flow* 188.52 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED IHST, FIXED IBST. TRAV. IHST. 
1.2131 1.2W2 1.2J25 

O.7L17 0.8L20 0.8320 

0,7467 0.8469 0.8373 

Discharge Valve Setting- 30.0 
Vane Schedule - 0.0 


IE Chech Flcv/Kot.Flcv - 0*9989 TE Chech Flov/Hot.Flew - 0.9765 

Assumed LE Flow Coeff. a O.985 Assumed TE Flow Gooff. ■ 0,950 



0 3 0 ,-J 7 0 


Blade Element Data For Undistorted Inlet Testing (Continued) 






STATOR 

BI.ARH row . 

NASA TASK 

I 







point number 

hladf element PERFORMANCE RESULTS 
12 READING htlMRER 48 DAyO 

3/ 121970 




Radi At 

POSITION 

1 

3 

3 

4 

5 
i 

' 7 

REL JNUeT 

kuoh ang 

A9S JNLgT 
PLOW ang 

20.59 
20,10 
21, ?2 
26,62 

27.46 
33,67 

37.46 

cmbr ln 
Ue angle 
39.47 
3 9 1 1 1 
39, '01 

3 9 , 8 0 
40,66 
4R122 
42,76 

JNCID ANG 
HN CHUR LN 
* 18 , AS 
ii«;oi 
=17,79 
-13.13 
=13,00 
SPIN? 

-5723 

INCtt ANG 
Suer »u4E 

inlet ars 
VELOCItV 

543789 
557765 
587760 
6S7',10 
68279J 
721 .'62 
791 ,'07 

INLfT rel 
' VELSCItV 

JNLeT AX 
VELOCITY 
51)9.16 
523.65 
946,07 
586,01 
599,83 
593,81 
588,67 

INLET ars 
TANG VEL 
l9ll 24 

191.66 
212 1 31 

293.67 
317101 
395158 
452,19 

inlet rel 
tang VEL 

RaO[*u 

POSt T !0N 

1 

2 

3 

4 

5 
i 
7 

Bet EXIT 
RUOH A"0 

ABS EXIT 
SLOW ANG 

40,70 
= 0,18 
= 3,23 
0,28 
s3 . 60 
= 1:02 
= 0 , 25 

CMBR LN 

tE angle 
= 11113 
=13,10 
= 8,87 
= 8,7s 
.74,10 
= 10, 5S 
=12, '36 

DEV 
ANQ tE 
10 , 43 
9,12 
5,44 
9,03 
6.60 
0,56 
12711 

turn 

angle 

21129 
20,6? 
24,45 
26,34 
30, 36 
34,69 
37, '78 

EXIT ARS 

WELOClrT 

520, '74 
594778 
All ,'32 
664, '34 

oy 7 7 2 / 

797785 

793711 

EXIT R6L 
VELOCItV 

EXIT AX 
VELOCItV 

528,70 

994,74 

610,10 

663,59 

675,18 

755,4fl 

790,55 

EXIT ARS 
TANG VEL 
-6,40 
= 1,89 
=34144 
3,20 
=29 ; 48 
913.46 
=3142 

EXIT REL 
T*NO VEL 

S*0l» u 

POSITION 

1 

2 

i 

4 

5 

6 
7 

ROTOR SRQ 
4r JNLEj. 

INI.FT ARS 

Mach no 
014P2 

0 , 495 
0,221 
0 i 5 4 3 
0 , 669 
0,643 

0 ; u 7 0 

I NLF 7 RFL 
HASH NS 

AXIAL VEL 

Ratio 

1,023 
l!l36 
i ; 1 1 0 
1 1 132 
1,126 
11272 
11343 





DIFFUSION 
Factor 
0 1 162 
0 1 046 

0 1 067 
0 1 1 1 5 
0 1 1 4 2 

01 086 

• 0l086 

CHI 

= 0)218 

=0.285 
— 0 1 2 1 5 
= 0 j 127 
50.166 
SO I 23 6 

=0,287 

PAljAL 

posi t ion 

1 

2 

3 

4 

5 

6 
7 

ROTOR SPQ 
at axiy . 

EXIT A«S 
MACH NO 
D 1 46,1 
0,529 
0,345 
0,592 
0,605 
01650 
0.713 

EXIT REL 
MACS NO 

SOLIDItI 
115230 
1 1 5 4 4 0 
176310 
177470 

178800 

2,0510 

210989 

LOSS 

COEFFICIENT 

oil*! 

0 1 1 7 1 

o‘.l*l 

O', 089 
0 1 1 34 

olns 

0 1 127 

YGT PRESS 
LOSS PaWaN 
0 , 053 
O'. 0'9 
O.OSo 
0 1 0 1 7 

0 1 0 3 6 
O', 034 
0 1 030 

ADS 

EFFIClFNCY 

POLY 
EFFIClFNCY 
=2,7502 
1,5028 
2 ,50«9 
4,6801 
=14,5778 
2.4Q49 
2,3967 

HOkeM RISE/ 

MF-aS t pise 

STaT press 
PISE CPgFF 
5 0 1 2 03 
50)191 
=0.198 

=0l 11 6 

= 0 1 1 4 9 
=0 1 225 
5 0 ( 2 4 9 


BAIKAL 

P0S! T J0N 

1 

2 

3 

4 

5 

6 
1 


IMMERSION HRfcSS IU 

i.oono 
m.oooo 
30,0000 

30.0000 

70, oooo 

?o;oooo 

90.0000 


TKAV TOT 
TlO 
0,953 
o.vso 

0.976 
0,976 
0 i 955 
0,957 
olvia 


YRAV TOT FIXED TOT 
temp RAtIO PRESS Ra T I0 


o ; 

ilooi 

o', 999 

0',?95 

0799J 

0,996 

01995 


6 9 7 6 

0 t 

O’, 96? 

Ol»"« 

o:?7o 

01966 

0*965 


FIXFO TOT 
TfiHP R A T f 0 
1', D n 0 
xloao 
1 1 0 0 0 
lj 000 
llooo 
X J 000 
1,000 


PEKTORMAJEE PARAMETERS 

Total Pressure Ratio a 
Folytropic Efficiency .« 

Porcent Design Speed - 
Cor. Nozzle Weight Flow- 

LE Check Flow/Hoz.Flow *> 
Assumed IE Plow Cooff, ■ 


OVERALL PERFORMANCE SUMMARY 

STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 


1.2131 

0.7*137 


0.9750’ 

0.8840 


0.90S1 


80.1 Discharge Valve Setting- 
188.52 vane Schedule « 

0.9816 IE Check Flav/Noz.FloO - 
0.955 Ansuned TE Flow Coeff. - 


30.0 

0.0 


O.9S97 

0.935- 



I* 

CO 
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BEL I'JLpT 

A>!S 

64 , ft ft 
63.60 
60,78 
5" ,36 
55. P9 
54,10 
5?, 96 

Sfcl FXIT 
KlOW a ’IQ 
5«,7i 
50,20 
5«,7? 
4«.3fl 
3’,n? 
25,76 
17,51 

ROTOR S»o 
*T I oit.c r 
JoSMi 
1063,19 
956,51 
054,73 
740,23 
624,79 
594,25 

ROTna >pq 

At E » T f 

1075 , ftft 

3062,57 

457,86 

061 ,?a 

765 , (!6 
ftft 4 , « fa 
645,72 


PEPCSOT TRA V T^T 
H 5 M 3 IOK RPgSS Hi T lo 
5,p POO ll 206 

10.0000 1 i 29 Q 

30.0000 -1,300 

50.0000 1,315 

40.0000 i,3?6 

90.0000 11333 

95.0000 11365 


Blade Element Data For Undistorted Inlet Testing (Continued) 

Rotor auinE ro* i nasa task i 

9l*Al)E FL^HPVT ^EflFOBMA^CE &PSUI TS 
PO( 6 t VjVRER 13 READING HOPPER 49 i )* T 6 3 / 1/197 


ARS JNlpT 

CUOW A5'G 

0, 

0, 

0, 

p, 

0, 

0, 

0, 

aw; fxit 

SLOW AVC 
2R.R0 
27,45 
29,01 
31,34 
35,14 
40,39 
43,57 

INLFT APS 

HAC" VO 
01475 
0,447 
01492 
0,444 
0,<,70 
01433 
0,430 

EXIT APS 

HACK VC 

0,49o 
0,4«8 
0.4°5 
0.513 
01545 
0 , S K 8 
Cl 629 


CPRS LX JACIB AVG 
HE ANGLE HJ( CHRP (.N 


CMRH {.N 

te angle 

54 ; 65 

54,42 

50168 

43,79 

39,15 

14,29 

8,00 

im.tr «fu 
MAC” VO 
1.102 
1.0P? 
1 1 0 0 8 
0/V?|J 
0 030 
0 7?o 
0,692 

FXIT RFL 
NAC U VO 
0 1 9?5 
0,822 
C , 7 4 p 
0,658 
O’, 57ft 
0,499 
0l479 


I veto avg 
SuCt sjt>r 
1.36 
0 , Aft 
9131 
= 8,04 
=8 *61 
= 0,67 
= 1,07 

PEL TU*H 

angle 

5,93 

5,22 

0*52 

10,06 

16.00 

29(34 

35(0 


REL D=V 
ANG rE 

3.93 
3,A6 
3,59 
4,51 

6.94 
11,47 

9)5l 

AXJ/L Vi=L 
Ratio 
0)941 
0 1 9?9 
9)9.8 
0 94J 
0 996 

lliro 

1.127 


LOSS 

SOUOIrlf COE B MCIfcV T 

1*3340 OllPj 

1,3690 0)093 

1 ,503p 0'.t49 

1*6040 O'. 046 

1 1 9 0 A 0 0)054 

2,2170 0 , p7fr 

2*3390 B ; 10 3 


TRA V TOT FIXED T 6 T 

temp ra t io MESS RAtIO 
1)101 l) 2 ft 9 

4 . « *001 


FIXFC TOT 
t£“P Ratio 
1 1 0^4 
1 1 0 93 
Hoea 
1)006 
1)000 
l)( 92 
1191 


I«LfT are 
VELOOItT 
5 i»)A 4 
53) ,90 

53ft, '02 
52?) 10 
5is;92 
475)20 
471)97 

EXIT APS 

VELONt* 

560)53 

556*44 

563)41 

583)02 

01=) 46 
665)00 
709)81 


TOT PB k SS 
LOSS PaRaM 
0,076 
0)O10 
0)010 
C'.CU 

e)on 
0 ) 01 5 
0)021 


3/ 1/1970 

INLFT PEL 
VSLOCItV 
1204,61 
110A.A5 
1099)38 
1004)72 
907)72 
789)11 
75«)Ai 

FXIT PtL 
VELOCITY 
944) 49 

937,50 

043,57 

740)40 

651,4ft 

564)44 

541)20 


APR 

efficiency 

0,7854 
0,0012 
0 1 ' 158 
0,9172 
0,9299 
0,0259 
0,9096 


INLET AX 

VELOCITY 
5 l< , 8& 
530 , 11 
536,61 

526.58 
5 fl 6 , 80 
45 ft , 10 

446.52 

EXIT AK 
VELOCITY 
489 , 7 o 

492.53 

492.59 
497,84 

634.59 
501,93 
805,67 


INLET aBS 
tanq V EL 
0 , 

0 . 

0 ) 

n) 

0 ) 

0, 

0. 

EXIT APS 
TA><G VEL 
769)22 

255)86 
273.17 
303,72 
355,14 
42ft, 97 
460)18 

DIFFUSION 

factor 

C’,299 

0 ,29o 
0)315 
0.345 
0)386 
0)410 

0.430 


POLY NGNFN RISE/ 
EFFICIENCY NEaS r B 1 SE 


0.7636 
0,0373 
0.9109 
0,9204 
0,9325 
0,9209 
0 , 9l 33 


0,9203 

0,9450 

0,97*0 

O. 91 = 6 

P. «4P2 

0,6405 

O. 90 A 1 


JNLET ReL 
TANG VEL 
1087 j 1 5 
■1063,19 
959)51 
054)73 
740)23 
629,99 
594)25 

EXIT REL 
TANG VEL 
506.44 
796)71 
664,68 
556,76 
409)92 
242,21 
159)53 


STaT PB£SS 
Rise coeff 


PERPOFMAHCE PARAMETERS 

Total Preaeure Ratio 
Adiabatic Efficiency 
Polytropic Efficiency 


OVERALL PERFORMANCE SUMMARY 

STAGE DATA ROTOR LATA ROTOR LATA 
FIXED IKST. FIXED UST. TRAV. INST. 

* 1.2927 . 1.3087 1.3136 

- 0.8507 0.8930 0.8660 

- O.856O 0.8970 0.8711 


Percent Benign Speed - 80.1 

Cor. Houle Weight Plow- 185.71 


Discharge Valve Setting- 15.0 
Vane Schedule - 0,0 


F Check FWRoz.FIcu - 0.9683 

UB»1 IE Flar Coeff. • 0,985 Afleumed TE Plow Coeff, . O.950 
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RaDIaL 

P0S! t I0N 

1 

3 

3 

4 

5 
4 
7 


Bel i«l e t 

BLOW ANQ 


ABS INLpT 
RLRw A kt G 
28,66 
26(98 
27, <13 
2*. 20 
33 , <■4 
37|fll 
41,27 


Racial 

position 

l 

3 

3 

4 

5 

6 

7 

Racial 

position 

1 

3 

3 

4 

5 

6 

7 

Racial 

P8SI t !0N 

1 

2 

3 

4 

5 
i 
7 


BEL EXIT 
BLOW ANQ 


ROTOR SPJ) 
AT INLEt 


B6T08 3PB 
AT EXIT 


AbS EXIT 
PLOW ANG 
F0.10 
=C,73 
= 2,70 
= 1,31 
= 2,76 
= 1,02 
= 0,01 

INLET ARS 
MACH WO 

0 7 4°2 
C',477 
0,522 
0.5<4 
0,573 
0,601 
0i634 

EXIT a 6 5 

mach no 

D , 4?4 
0,475 

o;a4? 
0,4»8 
0 ,508 
0,507 
01572 


Radial 

posi t ign 

1 

2 

3 

4 

5 

i 

7 


PERCENT 

IMMERSION 
9 , 0 0 C 0 
10 I 0060 

30.0000 

50.0000 

70.0000 
9O1C000 
99 ; 0000 


TRAV TOT 
RHESS RAtIO 
O', 965 
D I 994 
0 1 9 e 
0‘.939 
O,9«0 
07 984 

• 01963 


Blade Element Data For Undistorted Inlet Testing (Continued) • 

OTaTOR BLADE HOW a NASA TASK j 


BuADE FiEME.NT PERFORMANCE “EXULTS 
POfST Nu w 8 p R 13 BEADIN'-, No^OE 0 49 DA T G 3/ 1/1978 


chb* is 

INcro aNG 

INCID A G 

L'E ANGLE 

MN CH8R LM 

SuCt B 1 # T 

39,47 

= 10*81 


39,11 

-12713 


39,01 

ill, 8.5 


39 ; bo 

-10,60 


40, F6 

= B,?2 


4*,?2 

=4;4! 


4 S ', 76 

-1,4? 


CMBR LN 

DEV 

TURN 

t£ angle 

A NO yE 

angle 

ill', 13 

11,03 

28,76 

= 10,10 

«,37 

27,71 

= 8 8 7 

6^67 

29,63 

68,75 

7,44 

36(52 

"9,10 

6,34 

35(39 

SI0.58 

9,56 

38,62 

=18,36 

12,35 

41.28 


jnl f t ASS 

INLeT RgL 

INLgT AX 

VELOCIjY 

velocity 

VEL0C1 T Y 

663,37 

494,35 

566,51 


504,39 

s??I 75 


525,80 

616773 


537,07 

648,45 


542,83 

678,43 


530,57 

7iS,'l8 


531,89 

t-'XIT ARS 

EXIT REL 

EXIT AX 

velocity 

•VELOCITY 

VELOCITY 

436749 

486,49 

54?;36 


542,28 

K 5 4 V 4 2 


553.78 

566,85 


>65,08 

576775 


574,85 

630788 


628,84 

647776 


645,67 


INL=T APS 
tang VEL 
270.19 
P56.78 
27?. Oi 
300,70 
347,63 
411,67 
466178 

EXIT AOS 
.TANG VEL 
=0)02 
= 6.90 
=31 1 38 
=1? .93 
=27.69 
=11,16 
=0.15 


JNleT R E L 
TANG VEL 


EXIT REL 

tang yet 


inlet rfl 
mach no 


EXIT BFL 
MAGH NO 


AXIAL VEL 
Rat 10 
Dl?S4 
1 1 0 7 5 
1 1 053 
1,052 
11059 

1 : 1 b 5 

1 ; 2 1 4 


DIFFUSION 

CHI 

factor 
o', 294 

Ol 040 

o' 192 

o!o48 

0*216 

0:059 

0,103 

0 ) 227 
, 0,263 

0 , 11 3 

0 7 219 

0)066 

0.041 

0.247 


SOL ID I tX 

LOSS 

TflT 

p#fss 

COEFFICIENT 

LOSS 

FaRaM 

3 ,5230 

0)139 


o7q46 

1 : 5 4 4 0 

0 : 072 


0 7 023 

1,6310 

0 7 079 


0 7 024 

177420 

O', 048 


O', 014 

1,8800 

O'.O 42 


0 7 0 1 1 

27 0810 

O'. 065 


0 7 0 1 6 

270980 

0 0 7 4 


0 7 C ! 8 


ARB POLY HCMEN RISE/ 

erriciRNcY efficifncy he*s t pise 

0,1635 

0,5767 

0,4810 

016632 

0,5579 

0,5023 

0,238i 


STaT PRESS 
RISE coeff 
o) 038 
0,045 
0 1 055 

0 1 09 7 

0,106 

01 060 
O’, 038 


TRAV TOT nx = D TOT FIXED TOT 



OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Preonura Ratio . 
PolytVoptc Efficiency « 

Percent Design Speed » 80.1 

Cor. Nozzle Weight Flew- 185.71 


STACE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST, TRAV. INST. 

1.29S7 0.9878 0.9839 

0.8560 0.9543 

Discharge Valve Setting- 15-0 
Vane Schedule » 0,0 


IE Check Flew/NoZ.Pliw - 0.9733 IE Check Flew/Noz.Flew . O .9663 

Asiumed LB Flew Coeff, - 0.955 Aeauoed TE Flew Coeff. - 0.935 


NOT REPRODUCIBLE 
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Blade Element Data For Undistorted Inlet Testing (Continued) 

ROTOR BLADE ROK i NASA TASK I 


BLADE ELEMENT PERFORMANCE b ESULTS 
PO T Nt NjMBER 14 READING NiJmoER SO DA jE 3/ 1/1979 


Racial 

POSIjION 

1 

2 
5 

4 

5 
t 

7 

8eL JNLfT 
PLOW ANG 
66,09 

65.15 
62,48 
60,19 
58(09 
56, PS 

55.15 

ARS l NL(=T 
PLOr aA'G 
D, 

0, 

0, 

0, 

0, 

0, 

0, 

C"BH l 3 
L'E angle 
60,60 
59,61 
66,01 
531 56 

49(71 

47,11 

4«(13 

18CID A«G 
IN CM8R LN 
5 , 4 ? 
5,54 
6,3? 
7. > 3 
8',T8 
9,17 
9,02 

INclD ‘ .G 
SuCt 5j9F 
• ,79 
2.51 
t Hi 

1(79 
1(49 
1(51 
I i 12 

INLST ARS 
VELOClT* 
485.52 
494701 
601737 
490.93 
477(20 
437(87 
435721 

inlet rel 

VELOCItV 

1190(23 

1171(96 

1087(25 

985(38 

884(50 

767(00 

736(37 

INLET ax 
velocity 

481.80 

492,28 

501,36 

489,52 

465,65 

«20,27 

413,67 

inlet aBS 
tang VEL 
0( 

0( 

0. 

0, 

o’, 

. 0 ; 

inlet rel 

TANG VEL 
1084(69 
' 1062,75 
959(11 
854.37 
747 92 
629.73 
594,00 

Racial - 

P3SIfID*f 

1 

2 

3 

4 

5 
9 
7 

rel EXIT 
PLOW aN3 
57,98 
57,63 
54(04 
40,77 
40, ?1 
2«,33 
16,79 

xas exit 

BLOW aNG 
36.69 
3*,52 
35,35 
37,82 
41,15 
45,39 
48,96 

c«a« LN 

?fc ANGLE 
54,80 
34(42 
50(68 
43(7? 
33,15 
14(29 
8(00 

REL DEV 
ANG rE 
?,76 
3(71 
5,36 
4(98 
8. 46 
12,8? 
8,7? 

REL turn 
ancle 

8,81 

7.'2 

8(36 

11)42 

1»,*4S 

29(90 

38(36 

EXIT ARS 
VELOCiT* 
579.57 
564(96 
567.3? 
568(95 
591(86 
635783 
684(43 

FAIT RFL 
VEIOCIt* 
865(59 
"61(32 
781(02 
681(87 
583(62 
500(83 
474(52 

EXIT AX 
VELOCITY 

463.57 
464,40 

458.57 
449,34 
444,80 
443(07 
445,01 

EXIT APS 
TANS VEL 
345.39 
319,44 
325(34 
348,84 
380(70 
449(15 
5 H 1 8 

FX1T REL 
tang VFL 

729(62 
737 69 
637.12 
512(78 
376,04 
219(75 
134(27 

Radial 

P6S! t !0V 

1 

2 

I 

4 

5 

6 
7 

ROTOR SP3 
*T I ,; L=t 
1086,6? 
1062,75 
959 , 1 1 
854,37 
747,92 
629(73 
594,00 

INLET AOS 
MAC* NO 
0,443 
0(451 
0(458 

0 ( 448 
0,430 
0(598 
0(396 

INLET RFL 
PAG h no 
0"6 
l!o78 
0 : 989 
0(900 

0 1 806 

0(69? 

0,669 

*K|AL VSL 
PajID 
0(962 
0(9<4 

0 ; ? 1 9 
o( via 
0,955 

1(0*4 

1(076 





DIFFUSION 

fac t or 

0,381 

0.358 

0(378 

0.413 

0(456 

0(482 

0(5ll 

CHI 

0(378 
0 395 
0.457 
0(502 
0.536 
0(531 
0.522 

Radial 

posi t ion 

1 

2 
S 

4 

5 

6 
7 

ROTOR S«0 
AT EXIT 
1075,71 
1057,13 
957,46 
"61,62 
764.74 
660.90 
645(45 

EXIT AOS 

mack no . 

0(501 
0 i 4 9 1 
0(490 
0(496 
0(519 
0(559 
0(603 

EMT R£L 
FAG« AO 
0(748 
0(754 
0(680 
0,59} 
0(511 
0(440 
0,416 

aounltl 

1,^346 

I *, 3 6 9 Q 

I I 5 O fl 0 

1 • 6e40 

1 (90‘0 
7,2170 
7(3390 

LOSS 

CD6FFIcJ» v t 

0(l*2 
0(109 
0 , 0"3 
0(094 
0(064 
0 ; 0 7 1 
0(102 

TOT P»6SS 
LOSS P*KaH 
0.028 
0*021 
0.010 
O'.Gtl 
O’. 013 
0(014 
0(021 

ADS 

EEF1C1FNCY 

0,7094 

0,8378 

0(9233 

0,9300 

0.9271 

0.9J83 

r . 9 1 9 v 

POLY 

EFFICIENCY 

0.7985 

0,844? 

0.9267 

0,933l 

0,9302 

0,9409 

0,9234 

MONEN rise/ 
HEaS T pise 
0,9428 
0.9412 
0(9293 
0 , 9 166 
0,9494 
(1.9381 
",9878 

STAY PR£8S 

RISE coeff 

0(301 
0,320 
0(399 
0'( 468 
0(531 
0(590 
0 ( 6 15 


Bapial 

pfsirro*' 

i 

3 

3 

4 

5 
i 
7 


PERCENT TRAV TOT 
IMMERSION RRgs!, Ra 7 I 0 

5,0000 1,381 

10.0000 1(372 

40.0000 i 3 75 

so.oooo i ; j«s5 

70.0000 i(35e 

90.0000 1,360 

95.0000 ' 1J395 


TRAV TPT (TlXpD T"T 
tEkP BA ,tD P«6SS RA T I0 
l'.l?7 1(362 

l'.llS 1(37* 

1,108 1(374 

1 l 106 1 364 

1; 101 1 347 

1,103 1 ( 356 

lll06 1(368 


FIXED TOT 

tekp ratio 
1(117 
1 ! 1T4 
1(103 

1(100 

l(0«6 
• 1,098 

1,103 


OVERALL PERFORMAJ.CE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pressure Ratio - 

Adiabatic Efficiency - 

Polytropic Efficiency - 

Percent Design Speed - 80,0 

Cor." Houle Weight Flew- 171,(56 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.3536 1.3662 1.3695 

0.8755 0.8996 O.8680 

o.eaos 0.9039 0.8738 

Discharge Valve Setting- 09. 0 
Vane Schedule - q.O 


LS Chech Flcv/Kot.Flov 
Aeaucad LE Flew Cooff. 


O.9962 TE Chech Flow/Hot. Flew 
O.985 Assumed TE Flew Cooff. 


0.9726 

0.950 



°3om Blade Element Data For Undistorted Inlet Testing (Continued) 

STATOR BLaIE RON e NASA TASK I 


BLADE ELEMENT PERFORMANCE RESULTS 





POINT N U MBPR 14 READING NiIMSBR 

50 DA yS 

3/ 171970 




Racial 

BcL INLfT 

ABS INUfT 

CM0N LN 

INCID aNO 

INc ID ,<G 

INueT ASS 

INLET pel 

INLeT aX 

INLET aBS 

INLET r e L 

POSI t ION 

RIO* A«6 

SIOr aNG 

L'E ANGLE 

mn c-br ln 

SuCt V* 

velocity 

VELOCITY 

velocity 

TANG VEL 

t ang VEL 

1 

34,33 

3»,4T 

*=2,94 


582,31 


467,89 

3 4 (S » 6 4 

3 


34(00 

39,U 

= 5,11 


5731 19 


475,36 

320,60 


1 


33,65 

39,01 

= 5,36 
"4 i"Z2 


584(89 


488,31 

3 25'.03 


4 


35 i S3 

39,33 


59418S 


482,82 

345137 


5 


39,62 

4 0 1 BS 

S?t?4 


612,72 


476,27 

380,48 


* 


43, *5 

42,22 

0,63 


642-41 


466,85 

4 3 3 0 5 


7 


44,43 

42,76 

3,67 


683139 


466.8J 

490,78 


Radial 

Rsl 5X1 T 

ABS EXIT 

CHBR ln 

p=V 

TURN 

EXIT ABS 

EXl'r REL 

EXIT, AX 

EXIT APS 

EXIT REL 

»bsi t iqn 

SLOW ANQ 

SLOW aNG 

tE angle 

AMO tE 

AUais 

UELQC I T T 

VELOCITY 

velocity 

TANG VEL 

TANG VEL 

t 


= 0,06 

=11,13 

11107 

36,59 

436(28 


456,77 

= 0148 


2 


si, 04 

=10,10 

9106 

35(04 

5 D 8 V 9 7 


508,86 

= 9.23 


3 


= 3(35 

=8,67 

6V52 

36,00 

507158 


506.94 

=20)78 


4 


si, 77 

= 8,7} 

6,90 

37135 

498169 


497,9a 

=15.37 


s 


=3,90 

= »,1) 

6,20 

41,52 

489‘(06 


4B7',39 

=24166 


t 


= 0(34 

=£0 ,50 
=12)36 

ia 0 24 

43(19 

526,57 


524194 

= 3 1 1 3 


J 


= 1(05 

11,31 

47,49 

537165 


535,82 

= 9(85 


BaDIAL 

ROTOR S»0 

JNLET ABS 

INLET REL 

AXIAL VEL 





DIFFUSION 

CHI 

position 

at i«let 

hack no 

HACW NO 

Ratio 





FACyOR 


1 

01504 


01776 





0 4 1 1 

0,162 

01181 

01209 

2 


0,493 


1 070 





0.298 
O', 315 

3 


0 1 512 


1 * 0 38 





4 


01520 


lion 





0.335 

C 265 

S 


01576 


1 , U?3 





O’, 376 

0 301 

6 


0,565 


1,124 





01343 

0 278 

7 


01602 


11148 





0 1 385 

01233 

Radial 

ROTOR SRfl 

EXIT AOS 

EXIT REL 


L'ORS 

TAT PRESS 

ADB 

POLY 

HOREN RISE/ 

STaT press 

POSITION 

AT B X I T 

MACH NO 

HASH NO 

SOLIDITY 

coefficient 

0 1 15 1 

LOSS PaRaM 

EEFlClFNCY 

EFFICIENCY 

HEaS t Rise 

PISE COEFF 

t 

0,393 


115270 

oloso 


014287 


0 1 15 3 

. 3 


o ; 4 4 o 


115440 

OlO‘l 

0,013 


•0.8504 


0 172 

3 


01441 


r.6310 

0l040 

0 1 D 1 2 


0,8415 


0 198 

4 


01434 


117420 

O', 020 

0 1 0 0 8 


0 , T 050 


0.253 

5 


01 426 


1 1 68 n 0 

01022 

01047 

O'. 0 06 


0,8382 

0,8501 


0)286 

01263 

01217 

& 


01459 


210510 

0 1 0 1 1 



7 


0,469 


2 1 0980 

0 1 0 7 1 

0 1 0 1 7 


0 1 61°6 


BaDJAL 

PERCENT 

TRAV TOT 

TRAV TOT 

fixed TOT 

FIXED TOT 


OVERALL PERFORMANCE SUMMARY 


position 

1 

IMMERSION 

5 J 00 00 

bress ra t io 

01963 

temp ratio 

0i?92 

press Ratio 
01276 

temp ratio 
i'.ood 

performance parameters 

STACE DATA STATOR DATA STATOR DATA 
FEXED INST. FIXED INST. TRAV. INST. 

2 

5 

i o ; □ o o o 

3 0,0000 

01995 

01993 

0199? 

0*996 

0199} 

01994 

01994 

1 U 00 

1*000 

Total PTOBOuru Ratio » 

J 

1 . 353 ** 0.9921 O. 9 S 83 

(t 

5010000 

0,995 

6 ?«} 

1 1 0 0 0 

Polytroptc Efficiency - 

O.SUOU 0*9744- 

5 

6 

7010000 

?o;rtooo 

73,0000 

0',9*8 

0,990 

o;?9& 

Oi9^i 

0 ivn 

0 t 99i 

ilooo 

llooo 

ilooo 

Percent Design Speed - 

80.0 Dlocharge Valve Setting- 09.0 

7 

O', 965 

01795 

01984 

Cor* Horrle Weight Flaw* 

174,54 Vane Schedule 

- 0.0 







IE Chock Flcv/Noz.Flcw - 

0.9777 TE Chock Flcv/Noz. 

,Flcw m 0.070B 







Assumed IE Plow Gooff. - 

0.9550 Aseumed TE Flew Coeff. • 0.9350 


*&■ 

Oi 



0> 


O33JT0 


9a0!aL 

Bel inlet 

ABS INLET 

POS! ylON . 

. FLOP *NQ 

FLOW *NG 

1 

67,75 

0 , 

2 

68,71 

0, 

I 

64,15 

0, 

4 

62,20 

0, 

S 

60,15 

t, 

6 

58,31 

c, 

1 

5’, 71 

f, 

RaRJal 

BfcL EXIT 

IBS EXIT 

position 

FLOW *NG 

FLOW ANG 

1 

56,97 

42,73 

2 

57,?J 

38,81 

3 

54,12 

39.59 

4 

50,15 

43,17 

S 

40,05 

45,92 

6 

27,47 

48,49 

7 

17,14 

51,57 

Raojal 

ROTOR SOU 

INLET ABS 

.position 

*T INLFt 

HAC« NO 

1 

1087 . ?i 

0)408 

2 

1063,30 

• 0)418 

3 

’59,61 

0.424 

4 

854,93 

0)411 

5 

748,30 

0)396 

6 

630,06 

0,368 

0)3*5 

7 

594,31 

RaIMaL 

BPTrtn 3cp 

EXIT APS 

pesi r ioN 

At exit 

Mach no 

l 

1875,77 

0.511 

2 

1052,67 

0) 494 

3 

957,95 

0,488 

4 

86? 1 67 

0,-00 

5 

765,13 

0) ?13 
0)5X9 

6 

669,25 

7 

645,78 

0)?86 

Radial 

FERCEUT 

IMMERSION 

TRAV TOT 

position 

1 

5,8000 

press ratio 

1,433 

2 

10,0000 

1)416 

3 

30,0000 

1)410 

1)382 

4 

50,0000 

5 

70)0000 

1)383 

6 

90,0000 

1)378 

7 

¥5,6000 

1)420 


Blade Element Data For Undistorted Inlet Test! ng' (Continued)- 

Rotor blade r» * i^nas* task j 

BLADE ELFHENT PfcPFISHANCE RESULTS 
PBfhr *<U M aPK 15 REAPING N ( j»4fcR SI CAyS 3/ i/i?7j 


CPBR L 

UE *ng.<= 
60,60 
59. H 

5 *; oi 

52.54 

49,71 

4?ill 

46)13 

CHH» ln 

te angle 
54.89 
54}42 
50.68 
43,7? 
32 V 19 
14J25 
8 . CO 

INLET HFL 
MACH A’O 

ari o ?0 
t?Q55 
0.972 
0*889 

0.787 

0.669 

01651 

P*|T REL 
HAGH no 
0 ’. 6 3 8 

01711 

0 < 44 i 

C : S 4 7 
0.456 
0/4 05 
0,386 


INGlp *NG 
MN C M B» IN 

7.15 

7.16 

e7m 

9j 64 

10,44 

U ,?0 

11,08 

REL DEV 
awg T e 

2 . 1 7 
2."1 
3,4.4 

6,36 

7,9(1 

13,18 

9,14 

AXIAL VFL 
RatIO 
0,?"Z 
01973 
Dl?J3 


LOSS 

3UL 1 0 1 tY C^iFF ICtfcNy 

1,3349 ot 1 A j 

i,369e o'.i^o 

1.5080 0 ; Cl 7 6 

1,6649 0,J09 

119040 01093 

?)?l7# 01063 

2.3390 o{ll2 


INCH MG 

INLET ars 

INLET rel 

SuCt t!<F 

vbL0d T r 

VSLOC 1 yT 

41 15 

440)32 

1176706 

4,07 


11 58 .'28 

3,68 

4 6 * )" 9 8 

1066,33 

3.80 

452)03 

9 6 6 9 B 

3.65 

434:41 

865,76 

8,84 

405,2? 

749, 'IS 

3,18 

402)74 

717, 9l 

REL Tu»N 

EXIT ARS 

EXIT RFL 

angle 

VELOC! T* 

VELOCITY 

18(78 

8V6f? 0 

802,65 

f ,4d 

574.13 

82».'66 

18,03 

567769 

73»'.'99 

12,65 

55?) 3? 

629)87 

26,11 

58871* 

534,'7o 

30,53 

61672? 

462)85 

40)00 

66871? 

43»V?6 


INLfT AX INLET ABS INLET REL 

VELOC I yV t*NG VEL yA N G VEL 

444,08 0| 1087,26 

457,74 0, 1063,30 

464,96 o' 959161 

450,73 Oi 654182 

429,37 01 748)30 

389,00 Ol 630,06 

3e?,8l fll 594,31 

EXIT AX EXIT APS EXIT REt 

VELOClT* TANG VEL TANG VEL 

<37,03 . 4oj;« 6 67?, u 

446,52 359 ,11 693,57 

433.62 358)42 599,53 

405,56 378.54 483,53 

406,49 421,79 343,35 

405.62 456,33 210,92 

<11,69 518)85 126,94 

DIFFUSION CHI 

factor 

0)445 0 403 

0,400 0.421 

Oj 417 0 1 484 

0,465 0.528 

0)511 0)571 

0.524 0.599 

0*549 O', 604 

POLY WOMEN RISE/ STaT P»£$S 


T6T PRESS AOB POLY WOMEN RISE/ STaT PRESS 

Less parah efficiency efficiency meaS t pise rise cceff 


INLET rel 
tang VEL 
1087,26 
1063,30 
959.61 
654)82 
748)30 
630,06 
594,31 

EXIT REL 

tang VEL 
67?, 11 
693,57 

599.53 

483.53 
343,35 
210,92 
126,94 


0,7642 

0,8049 

0,9028 

0,8729 

0.9063 

0.9332 

0 , 9 1 ?3 


TRAV TOT n*FP TOT FIXED TOT 


2 0.7753 0,9445 

0 0,8114 0,9005 

8 0.907* 0,9369 

9 ’ 0,8785 0,929|j 

3 0.9105 0)9345 

2 0,9362 0,9o66 

3 0,9229 0,9477 

OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Preeoure Ratio - 
Adlebetlc Efficiency „ 
Polytropic Efficiency « 


STAGE DATA ROTOR DATA ROTOR BATA 
FIXED IKST. FIXED IHST. 7RAV. IKST. 

' 1 . 381 L 1.3927 l.LcoG 

0 . 8 L 63 0.8691 0 . 8 L 27 

0.8537 0.8751 0.8500 


Percent Benign Speed - 80.1 Discharge Valve Setting- 06.0 

Cor. Hoxale Weight Flew- 162 .L 3 Vnce Schedule - 0.0 


p Check PIcw/Hos.PIcm . 1.001? te Check Flav/Koi.Flotf - O. 9 S 6 O 

Aeeuaod LE Flw Coeff. « 0.9850 Aosuned TE Flow Coeff, - 0.9500 



039370 


Blade Element Data For Undistorted inlet Testing (Continued) 

STATOR BUne ROh i NASA TASK 1 


8AMAL 

POSIrlON 

1 

2 

3 

4 

5 

6 

7 

Rahul 

POSITION 

1 

2 

s 

A 

5 

« 

7 

bapjal 

POSITION 

1 

2 

3 

4 

5 

« 

7 

®A? I AL 

position 

1 

2 

3 

4 

5 

6 

7 

BaHIAL 

position 

1 

2 

3 

A 

5 

6 

7 


ReL inlet 

A35 INLfT 

FLOh ANQ 

slow A».c 
43,57 
38*27 
37,83 
4 0 ; 92 

43.41 

46,00 

49,11 

REL EXIT 

ABS EXIT 

FLOW ANG 

SLOW AMG 

e.7o 

«C , 61 
;li?9 
Sl, 28 

si. 25 
1.48 

Sl , 63 

ffOTOfj SPp 

JKLET ABS 

AT INLET 

M*LW NO 
0)514 
015H 
01507 
01406 
0,577 

01542 

01582 

RBTOR SPD 

EXIT ABS 

At 8XIt 

PERCENT 

Mach mo 
0,375 
0.418 
0 1 4 1 3 
01373 
01379 
01460 
01402 

IMMERSION 

TRAV TOT 
BRE*S KA t 1 0 

9)0000 

01960 

10 ; 0000 

O'. 994 

30,0000 

0.V94 

50,0000 

01990 

70,0000 

0 1 986 

?o ; 00 0 0 

O', 989 

9»',oooo 

01958 


BLADfc ELFKEN t p |tRf RESULTS 
POINT Nl«BER 15 REARING NUMBER 51 DAtE 3/ 1/1?70 


CMb* LN 

P>C IP ANG 

INClD ANG 

INLfT ABS 

L’E ANGLE 

NN CHBR LN 

SuCt RuRR 

VELOCITY 

3«;47 

3*10 

598.86 

3911J 

NO , R 4 


581)68 

39,01 

= 1,16 


584,06 

39,80 

1.12 


573,22 

40)86 

2.15 


603)44 

4S)?2 

3,78 


619)15 

42,76 

6,35 


664)35 


INLfT Pel 

INLgT AX 

inlet abs 

inlet Pel 

VELOCItV 

velocity 

TANG VEL 

T aN<3 VEL 


441,03 

409111 



456181 

360,41 



461,09 

358 ',08 



432,39 

374,77 



436,42 

412,87 



<26,68 

441 , 90 



431,34 

498114 



CWb* LN 

PFV 

Turn 

EXIT ABS 

t£ angle 

ANG tE 

ANGLE 

VELOCITY 

sll, 13 

11,83 

41, *6 

439j5i 

=10, 10 

9)4? 

38,88 

487)35 

ss; 87 

7,56 

39,1? 

*79)09 

98)75 

7,47 

42,19 

432)37 

s»;i8 

7,85 

4«,6» 

438)38 

=10,56 

12.06 

44*93 

461 .‘98 

=12)36 

10,73 

50,75 

*64)1? 

INLFT PEL 

AXJAL vfl 



MACH NO 

PatIO 




o ;?’6 

1)067 
1)038 
o;?9? 
l) 002 

I 07f 

I I 072 


EXIT REL 

EXIT ax 

EXIT APS 

EXIT PEL 

velocity 

velocity 

TANG VFL 

TANG VEL 


439,47 

5) 4fl 



*87,30 

58,17 



478,77 

=10)77 



*31,70 

= 9 1 61 



437,34 

= 9,53 



*60,40 

11)86 



462, 5t 

. =13)20 




DIFFUSION 

CHI 



factor 




0)485 

0)227 



0,366 

0, 258 



0)373 

0)290 



0.437 

0.368 



0)458 

0! 398 



0)420 

O', 385 



0 1 481 

0 1 321 


EXIT pel 
KACH MO 



LOSS 

TBT 

PP£SS 

SOLID! t* 

coefficient 

0ll37 

LOSS 

PaRaM 

1)5230 


o', 0*5 

1)5440 

1)6310' 

O'. 037 
0)034 
0,079 


0,012 

0)010 

1)7420 


01008 

5 ,*840 

0 ', 0 3 5 


0 1 0 0 9 

2)0510 

0)053 


el 013 

2) 09 "6 

01084 


0.020 


APB 

EKFIClBNGV 


BOLT 

EFFICIENCY 

0,5036 

0.8745 


0 ,8950 
0,8595 


0,6496 

0,8774 

0,6361 


HOHTN RISE/ 
MEaS T Rise 


stat press 
rise coeff 
o’. 216 

0.246 
O'. 278 
0 1 354 
O’. 361 
O'. 368 

0 ; 303 


TRAV TPT 
TEMP RA T tO 
0)986 

01996 

01997 
01997 
0l99« 
01994 
0199 # 


FIXED TOT 
PRESS PA T I D 
01977 
0)994 
0,995 

e;V 95 
Pi 994 
0 1 99 0 
O’, 952 


FIXED TR.T 

t£«p Ra t io 
ll 000 
llooo 
11000 
1)000 
1,000 
llOOO 

I’.eoo 


OVERAll PERFORMANCE SUHKAKT 


PERFORMANCE PARAMETERS 

Total Proosuro Ratio - 
Polytropic Efficiency * 

Percent Dealgn Speed *■ 80. 1 

Cor, Pozzle Weight plow. 162.1*3 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.381 1 * O.S919 0.9363 

0.8537 0.9T55 

Diocharge Valve Setting- 06. 0 
Vane Schedule • » 0.0 


IX Check Flow/Noz.Flow « 0.9T77 13 Check Flov/Noz.Flov - O.9912 

Aaeuatd IE FI cv Coeff. • 0.9550 Assumed TE Flow Coeff. « 0.9350 


rfa 

■^1 



4^ 

OO 


0303TO 


SaDIaL 

fOS! T ION 

1 

a 

3 

4 

5 
t 
7 

r *5!*L 

BBSI t !ON 

1 

a 

3 

4 

5 

6 

1 

8*0J*L 
POS1 T IO»I . 
1 
2 

3 

4 

5 

6 
7 

POSITION 

1 . 

' 3 

3 

4 

5 

6 

1 

RaOjal 

POSt T !0'< 

1 

2 

3 

4 

5 
t 
t 


BEL INLET 
FIO4 a 4 ’G 

49,7? 

43,44 

66,40 

6 4 |70 

42.33 
43,43 
59,71 

BEL P X I T 
- FLOW 4NQ 
53, 3B 

54.34 
55,78 
30,17 
40, "i 

23.14 

17,25 

HSTOft SPD 

_ *r 

1037,1? 

1063,21 

959[43 

354,75 

743,74 

630.00 

?94,?4 
ROTOf? SPD 

*7 EXIT 
1075,48 
1057,39 
957,83 

362.00 
765(07 
669,19 
445, 7J 

PERCENT 

IMMERSION 

‘ 9;oooo 
10,0000 
10,0000 
50,0000 
7010000 

fo .0000 

9310000 


Blade Element Data For Undistorted Inlet Testing (Continued) 

Rotor 8 I 1 OE ro* i task } 

BLADE FLEHENT PERFORMANCE “ESULTS 
HOIKt Nu“3ER jo RRA0JNG !li;HR c n 52 DAjE 3/ m97» 


ABS inlet 
FLOW A‘)G 
01 
0, 

0, 

0, 

0, 

0( 


AdS EXIT 

blow ang 

4*t?2 

43,22 

44,14 

30,29 

43.36 

49,94 

52,34 

INl c T A3S 
HAC“ NO 
0)367 
01179 
0113J 
0,148 
0,140 
0,313 
0.137 

BXIT ABS 

MACK no 

01498 
0,302 
0,477 
Ol 434 
01504 

o!330 

0,979 

TRAV TOT 
»RE*5 R*rtO 
1,436 
1.439 


CRr« IN 

L’e angle 

60740 

59161 

54,01 

53.54 

49,71 

47711 

447 13 

CKdR Ld 
96 ANGLE 
54jn 5 
54142 
50,63 
41,79 

33715 

147?? 

8, '09 

INLET REL 

hacr no 

1)052 
11037 
0l?5l 
07653 
9,768 
3)664 
0 , 63 J 

EXIT REL 
MACH NJ 
9)657 
9 ioA I 
9:601 
07430 
0)443 

0,339 

0l37 t 


INC TO ANG 
N,N c«rf3 LN 
9,12 
9,03 
10,39 
1?,. 14 
12.67 
13,12 
13708 

REL OEV 
aNp, t e 
3,30 
I’, 44 
4,40 
,4 7 38 
8,66 
137 45 
9,25 

AKJAL V?L 

Ratio 

itobS 

1, 024 

0 : ? 4 7 

0 ) 63# 

0,953 

1) 077 

line 


SOLIOlrK 
1 ) 33 4 0 

1.3690 
1748*0 
1 ,*4840 
1,60*0 
2-7170 
2,3390 


INCID 4 l| G 

INLFT ABS 

1NLFT REL 

INLET ax 

SljCj ?0»F 

velocity 

VELOCITY 

velocity 

6,42 

404)92 

1168', 13 

401)82 

6.00 

417)34 

1142,19 

415,88 

5.93 

419)12 

1047)08 

<l*.ll 

6.33 

405)25 

°44 )?5 

404.08 

5,83 

396)98 

P 4 7)03 

391,48 

5,44 

376.41 

733)38 

360,32 

5,14 

372)61 

701)41 

354,17 

REL TURN 

EXIT ARS 

EXIT REL 

exit AX 

angle 

VEIOcItY 

velocity 

velocity 

11, '34 

583)90 

76l)9i 

403,21 

11,72 

685)41 

774)82 

425,86 

11 , 13 

553)19 

696)63 

396 ,89 

14,53 

561)49 

560)10 

35*. 7<j 

21.97 

580)81 

504)23 

384,67 

32,09 

607)04 

445)6i 

388,17 

41,9? 

661)32 

<23)40 

396,13 


INLET A8S 

t*hg VEL 

si 

o7 

"i 

o, 
o7 


tRA V TOT CIXpD T9T 

temp ra t id press a « T i 0 

1 7 420 


1)156 
x 7 1 4 a 


1 7 436 


LOSS 
COEFFICIENT 
07 231 

o7l*3 

0 7 137 
07U6 
0ll34 
0.0«6 
0 7 1 1 3 

FIXED IOT 
temp ratio 

. i:i40 


T9T PRfcSS 
LOSS PaRaM 
• 0 7 0 4 9 
0 7 04 0 

0 7 026 

0 7 0 34 
O', 077 
0,019 
0.0?3 


AOB 

efficiency 


EXIT abs 
TANS VEL 
<20779 
*00721 
385.21 
431)90 
432.9J 
461)56 
522)70 

DIFFUSION 
FACTOR 
0)471 
0,445 
07 456 
0)544 
0,534 
0)538 
0 7 563 


POLY HOREN RISE/ 
EFFICIENCY HEaS t RISE 


INLET REl 
TANG VEL 
1087)1 7 
• 1063,21 

959)53 
354,75 
743.24 
630,00 
5 9 A ', 7 6 

EXIT REL 
TANG VEL 
654)09 
652.37 
572)67 
430) 10 
337,16 
207.63 
123)03 

CHI 

0 [ 4p 2 
O'. 420 
0)480 
0 516 
0, 579 
0) 61 0 
0.636 

STAT press 


0.7271 

0,7406 

0,9329 

O'. 326 

0,7640 

0,7763 

0)9271 

0'.34i 

0,8375 

0,6452 

0.9284 

0) 4?6 

0 1 8 133 

0,8216 

0.9307 

0 1 487 

0,8740 

0,8797 

0)9258 

o;5»l 

0,9277 

0,9309 

0 , 9 0 5 1 
0)9389 

0.692 

0,9239 

0,9278 

O’. 748 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 


STAGE DATA 
FIXED INST. 


ROTOR DATA ROTOR DATA 
FIXED INST. TRAV. IBS?. 


L)413 

1)123 

1)407 

1)123 

Total Pressure Ratio ■ 


1.3864 

1.1*026 

1.1*095 

1)392 

1)12? 

1 381 

1)119 

l.m 

1)105 

Adiabatic Efficiency « 


0.79te 

0.8237 

0.8018 

1)390 

1,385 

1,115 

1)118 

llU6 

1.383 

1)384 

Polytropic Efficiency ■ 

80,1 

150.16 

0.8035 

0.8320 

0.8112 

1X31 

1)395 

tUt>3 

Percent Design Speed « 
Cor, Bottle Weight Flow* 

Dio charge Valve Setting* 
Vane Schedule * 

03.5 

0.0 


LE Check Flcv/Not.Flaw - 
Atauatd IE Flew Coaff. ■ 


0.9977 TE Check Flov/Not.Flov - 0.9907 

0,9350 Assumed TE Flow Coeff, « 0,9500 



tD 


030370 


RaPIaL 

F0S! T I0N 

1 

3 

3 

4 

5 
A 
7 

R*rj| AL 

Pcs! T ro« 

1 

2 

. 3 

4 

5 

6 

T 

Racial 

position 

1 

2 

3 

4 
3 
6 
7 

Radial 

HOSI T I0« 

1 

2 

3 

4 

5 
4 
7 

Racial 

POSlylON 

1 

a 

3 

4 

5 

. 6 
7 


Blade Element Data For Undistorted Inlet Testing (Continued) 

STATOR BLAOE «l*h i NASA TASK } 


SLADF FLEMENT 0£RF ORMARCE °E5ULTS 

point number ia reaping number a batB 


3/ 1/1976 


86L JNLeT 
PUSH A«U 

ABS INfpT 
Rfn w a'IG 
4«, 07 
49 ,48 
4»,4l 
48,12 
45,02 
47,48 
50,42 

chhh ln 
L'E ANGLE 

39,47 
39.11 
39,01 
39,88 
40,86 
48, ?2 
48,76 

1 AC ID aNG 
HN C«BR LN 

6, 6p 

3,57 

3.40 

8,32 

5,06 

5,76 

7,46 

|NC I D A <G 

SuCT S U BF 

INLeT abs 
VELOCITY 
5 8 4 4 1 
597747 
57o,"79 
576715 
597734 
600)30 
654)07 

INLeT ReL 
VELOCITY 

INL e r AX 
VELOCITY 
406.05 
435,51 
421,23 
383,46 
<16,42 
4 1)6 , 03 
414,82 

INLET abs 
tang yEL 
<22.31 
401,67 
384)84 
427)60 
<23)76 
445)02 
501)84 

»NLeT RpL 
tang vEL 

Ref EXIT 
FLOW A NO 

ABS EXIT 

Of on ang 

1,70 
1.72 
sO. 79 
:0.7 k 
X 0.77 
It 73 
= 1,56 

CKb» LN 
TE ANGLE 
511,13 

510)10 
= 8)87 

sK.10 

510,50 

518)36 

DEV 
ANr. t e 

17,83 
11 , 82 
8,00 
7,96 
8,33 
13, fll- 
10, 8fl 

TURN 

angle 

44 t 36 
4et97 
43,71 
48,9; 
46,46 
44,79 
5*i?a 

EXIT ARS 
VELOCItT 
437702 
470)99 

<30,67 

387766 

407761 

<26764 

<33717 

EXIT REL 

vblocIt* 

EXIT AX 
VELOCITY 
436,82 
476,75 
<30,45 
387,19 
< 06.10 
<24,66 
<31,61 

EXIT ABS 
TANG VEL 
13)00 
14.34 
= 5,97 
i5, 37 

= V S 

23.94 

-11)76 

EXIT REL 
T*NG VEL 

BOTOR spb 

at inlet 

INfFT ARS 
MAC« NO 
0 ) 50Q 
0)508 
0)443 
0,497 
0)515 
0)531 
0)574 

INLET REL 
MACH Nfl 

AXIAL VEL 
R A I ID 
1)074 
1) 099 
1 ) "72 
1)010 
0.KB9 
i ! u *1 
1)045 





DIFFUSION 
FACyOR 
0)484 
0)403 
0.455 
0 5<1 
0,504 
0)464 
0)523 

CHI 

0 1 28 0 
0.237 
0)344 
0)432 
0.449 
0,438 
0)360 

ROTOR SPp 
At EXIt 

6X1 T ARS 
MaCN NC 
0)470 
0)448 
0,369 

0,372 

0)350 

0)446 

0)474 

pX I T RrL 
NAG H no 

SOLIPItI 
3 ", 5 2 3 0 
1)5446 
1,6310 
1)7470 
1)8840 
2,4610 
7,4985 

lOSS 
COEFF I C I fc ,J 7 

0)l«2 

0)050 

' 0)062 
0)071 
0 ! 059 
0)070 
0)093 

rar press 

LOSS p A H*M 
0)046 
0 016 
0)019 
0)020 
6.015 
0.017 
8 ) 032 

' AD3 
EFFICIENOY 

ROLY 

EFFICIENCY 

0,659! 

0,8355 

0.8056 

0,8000 

0,0550 

0)8604 

0,6454 

women RISE/ 
HEaS T r !SE 

STaT PRESS 
Rise COEFF 
0)268 

0 274 

0.33 0 

0 1 4 1 7 
0 433 
0 421 
0,341 


PEPCEHT 

TRAV TOT 

TRAV TOT 

was ftaioH 

RR6*s Ratio 

tEmp ra t io 

5; 0000 

0,973 

0)993 

1G) 0000 

0.990 

.0,997 

30)0000 

0.956 

0)995 

50)0000 

0)902 

0)992 

70,0000 

0)986 

0)997 

90)0000 

. 0)937 

0)996 

95)0000 

0)956 

0)993 


FUFD TOT 
TfSS Ra t |o 

o;?7s 

0)992 

O'.K’i 

0)909 

0)9’1 

elfae 

o)9«i 


FlXFD TOT 
tHNP Ra 7 T fl 
li 000 
lUoo 
1'. on o 

I’.OOO 

1)000 

1)000 

i)d n o 


PERFORMANCE PARAMETERS 

Total Preasura Ratio - 
Polytropic Efficiency « 

Percent Design Speed » 
Cor* Bottle Weight Flou- 

12 Cheek Play/Not. Plow - 
Assunod IS Flew Coeff. ■ 


OVERALL PERFORMANCE SUMMARY 

STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

- 1.386N O .9885 O .9832 

« • 0.8035 O.97o3 

” 80.1^ Discharge Valve Setting- 03*5 

150. lo Vane Schedule - 0.0 


O .9960 TE Chock Flov/Noz.Flcw - 0.9907 

0.9550 Aasuaed TE Flew Coeff, > 0.9350 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


ROTOR BLADE now l NASA TaSK j 


fiADUl 
POSITION 
1 
2 
3 
A - 

5 

6 
7 

radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

radial 

POSJjION 

1 

2 

3 

4 

5 
4 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


REL INLET 
FLOW ANG 

63.96 
42.94 
40.13 
57)54 

54.97 
53,18 
57.11 

REL EXIT 
FLOW AL'G 
5?, 90 
59.38 
55.91 

46.30 

38.78 

25.26 

16.52 

ROTOR SPD 
AT INLET 
122j.To 
1195.76 
1079.16 
96? . 3J 
84? ,52 
708.55 
668.34 

ROTOR SPD 
AT EXIT 
1209.79 
11 83.81 
1077.29 
969.46 
860.45 
757.62 
726.23 


A83 INLET 

flowing 


o'. 

ABS EXIT 

FLOW aNG 
27.44 
27.23 
24)45 
37146 
33)08 
38.76 
43)38 

INLET ABS 
HaCH NO 
Q 1 555 
0.566 
0 157,3 
0)566 
0 1 552 
0.507 
01502 

EXIT ABS 
HACH' NO 
0l54? 
0 1 5 4 0 
01534 
0.599 
0-626 
0)677 
0)722 


PERCENT TR*V TOT 
IMMERSION PRESS -RATIO 
5,0000 1)24? 

10 . nooa 1 1 25i 

36)0000 1 1 28? 

561n000 1)348 

70)0066 1)383 

96,6606 1)409 

95.5666 1.45? 


BLADE ELEMENT PERFORMANCE RESULTS 
POINT NUMBER 10 READING NUMBER 35 DATS 2/27/1970 


CMbR .ln 
LE ANGLE 


60,66 

59.61 

54)01 

52)54 

49)71 

47)11 


46)13 


CMRR ln 
TE ANGLE 
54)80 

54,42 
50.68 
43)79 
32) 15 
14.29 
8)66 


INLET REL 
HiCH NO 
1)75? 

1,741 

1,150 

1.053 

6)952 

6,825 

5.793 


EXIT REL 
HACH NO 
6,996 
6.979 
6.856 
fl)732 
0,673 
0.586 
6)552 


INCID ANG 

INCIO ANG 

INLET 485 

INLET PEL 

INLET ix 

inlpt ars 

INLE7 REL 

HN CH8R LN 

SUCT SURF 

VELOCITY 

velocity 

. VELOCITY 

TaNO VEL 

5) 

TANO VEL 

3)36 

j)66 

602)65 

1362,89 

597)44 

1727)78 

1,33 

0,30 

613,1? 

1343,79 

610,97 

0 . ' 

‘ 1195.76 

4.12 

-6.34 

619. 9o 

1244.53 

619.89 

4) 

1879.16 

4)93 

-6)86 

613.17 

1146)22 

6ll)41 

e) 

96i)31 

5,76 

-1.53 

598)76 

1032)51 

589)97 

0 , 

«A1 ,52 
708)55 

6.07 

-1,59 

552.71 

098.63 

530,80' 

0 . 

5.98 

-1,92 

547.13 

863.73 

520.06 

0 ) 

'668)34 

REL DEV 

REL TURN 

EXIT AflS 

EXIT REL 

EXIT AX 

EXIT ABS 

EXIT REL 

ANG TE 

ANGLE 

VELOCITY 

VELOCITY 

' VELOCITY 

TANG VEL 

TANG VEL 

5)10 

4)06 

614.27 

1129)41 

565)84 

233)65 

976)13 

,4.96 

3.56 

611) 16 

1108.59 

564.17 

730,89 

95.1,22 

5)23 

4,71 

609,33 

973.77 

545)40 

271,33 

805,97 

>)5t 

11,24 

482,94 

834)05 

574,1 2 

366,50 

607,96 

4)63 

14,19 

707)56 

763,26 

591)43 

385)77 

475,18 

• 10)97 

27,92 

764,47 

66? , 27 

590,44 

474)06 

27« 56 

8)52 

35,59 

814,48 

622,85 

584.91 

552,75 

173,48 

AXIAl) VEL 
RATIO 
0 947 
0*923 
0)680 

6.942 

1.002 

1,113 

1.125 

LOSS 

TOT PRESS 

ADB 

POLY 

DIFFUSION 

factor 

0)235 

0.737 

0)280 

0)364 

0)367 

0.306 

0)427 

WOMEN RfSF/ 

cm 

0 22* 
0)249 
0)311 
0)354 
0.406 
0)377 
0)353 

STAY PRESS 

SOL I 0 1 Ty 

cflEFFiciENT 

",144 

LOSS PARAM 

efficiency 

EFFICIENCY 

MFA8 T RISE 

rise coeff 

1 . ^34(j 

0 j 031 

0,6285 

5.6384 

0.9891 

0.) 15 7 

*1.16*0 

C.099 

0,018 

6.7806 

6)7878 

0.0944 

0)l76 

i ! 9 0 f* 0 

:) 102 

0,019 

6,8074 

0 ) 6144 

0)9784 

0 ) 7 4 8 

1*. A (Mfl 

0.141 

0.0 29 

0.7934 

0)80<9 

0)9904 

0 ) 3 0 9 

1)9060 

l) 075 

0.015 

0,8973 

6)901 6 

1 ) 0235 

0‘,386 

2, 7170 

", 132 

0*027 

0,8680 

5)8740 

0)9938 

0)416 

0)425 

2 ) ,3390 

0.155 

0.032 

0.8601 

6.8 666 

1 )ni4l 


TRAV 'TOT 
TEMP RATIO 
? ) 092 
1 ,088 
1,096 
1,115 
1,104 
1,416 
‘ 1.127 


FIXED TOT 
PRESS RATIO 
I'lail 
1 265 
1,296 
1.345 
1 .354 
1)386 
1.401 


FIXED TOT 
tehp ratio 
l)0«0 
1,089 
1,095 
1 . 1.2 
ijlfll 
1,113 
l.iis 


OVERALL PERFORMANCE SUMMARY 


PERFOKMAJKE PARAMETERS 

Total Pressure Ratio ■ 
Adlahatic Efficiency « 
Polytropic Efficiency - 

percent Design Speed - 90 .I 

Cor. Norlle Weight Flow- 20?. 36 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV, INST. 

1.2726 1.3206 1.3285 

0.703O O.S153 ' 0.8151 

0.7129 0.8225 0.8224 

Discharge Valve Setting- 30. 0 
Vane Schedule * 0.0 


LE Check Plcw/Hoz.Flcw m 0*9993 TE Check Flov/jfoz.Flov * 

Aasumtd LE Flair Coeff* •• 0.9850 Aasu&ed TE Plcv Coeff. « 


0.9711 

0.9500 
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Blade Element Data For Undistorted Inlet Testing (Continued) 






STATOR 

BLADE row : 

nasa task 

i 








BLADE ELEHFNT PERFORMANCE RESULTS 








POINT NlJMfiFR to «FaD|Nq NUHflER 

35 DATS 

2/27/1975 




RAOUL 

REL INLET 

ARS INLET 

CHRP ln 

INCIO ANO 

JNciD ANO 

INLET A0S 

INLET REL 

INLET AX 

INLET ARS 

INLET REL 

POSITION 

PLOW aNO 

TLOW * NO 

LE ancle 

HN CH9R LN 

SUCT SuRr 

VELOCITY 

VELOCITY 

VELOCITY 

TANO VEL 

TaNO VEL 

1 


22,31 

39:47 

rtT 1 16- 


617,74 


571)50 

234)50 


2 


2179 

39,11 

-17,32 


623,36 


578.78 

231.43 


3 


24 SB 

39.01 

•14.13 


644.74 


584157 

?Ti ; o& 


A 


30.0B 

39.60 

.=9.72 


725.64 


626.46 

362,85 


5 


3ni 4{ 

40,86 

-10.45 


749.64 


642,48 

377)13 


6 


34.03 

42,22 

.6,19 


785,49 


628.52 

457,07 


7 


40.63 

42.76 

cP « 13 


823.77 


618:47 

530,69 


RAD 1 AU 

rbL extr 

AES EXIT 

CHRR LN 

OEV 

TURN 

EXIT AlJS 

EXIT REL 

EXIT AX 

FX i T ARS 

tXIT REL 

POSITION 

PLOW ANB 

FLOW ANO 

TE ANGLE 

4 NO TE 

ANGLE 

VELOCITT 

VELOCITY 

VELOCITY 

TANG VEL 

TANG VEL 

t 


0,29 


11 ,42 

2?; 02 

604,92 


604,00 

3i 06 


2 


0.32 

-10.10 

10,42 

21.48 

685.70 


685,46 

3.77 


3 


-7)66 

.8187 

A, 21 

27)53 

707 54 


706:49 

i3?)7S 


4 


0.55 

»8',75 

9,30 

29,53 

771.23 


770134 



5 


= 3.28 

o9,io 

5,82 

33,70 

779.97 


777 ; 03 

-44.59 


6 


o 1 1 3 1 

rJ.0,58 

9,27 

37,34 

840.68 


a37 - ,27 

-19 : 14 


7 


<•5.27 

-12.36 

t?. 14 

40.85 

846.62 


643,89 

-3.26 


Radial 

rotor spd 

INLET aBS 

inlet rel 

axial’ vel 





n f ffus ion 

CHI 

POSITION 

at INLET 

macw no 

hach no 

RATIO 





factor 


l 


0,545 


1,056 





0.144 

•0 1 280 

2 


0.551 


1,185 





0 ; 0 1 s 

-0)282 

3 


0,569 


1 269 





0 ; 0 < 7 

-0.302 

4 


0.640 


1.230 





0)077 

-0 ) 209 

5 


0 .667 


1,209 





0 108 

-0)768 

6 


0.698 


1,332 





0.076 

- 0 1 3 8 4 

7 


0.731 


1.364 





0:174 

-0)378 

RADIAL 

rotor spd 

RXIT ABS 

ex]t rel 


. . LOSS 

TOT PRESS 

ADS 

POLY 

HOHBN RfSF/ STAT PRESS 

POSITION 

AT EX 1 T 

hach no 

Hach NO 

SOL 1 Dl Ty 

COEFFICIENT 

LOSS P4RAM 

Efficiency 

EFFICIENCY 

HEAR T RISE RISE COEFF 

1 


0.533 


115730 

0 ', 2 1 7 

0,071 


-7)2104 


-0. 253 

2 


0.610 


1.5440 

0.145 

0,047 


1)3553 


-0)256 

3 


0.629 


ij63io 

0 ; i7o 

0 ’, 0 5 2 


1 '.4708 


-0.272 

4 


0.685 


1.7420 

C.082 

0.023 


T.5710 


-0,185 

5 


0.697 


1 1 8 8 0 0 

0 ) 1 3 6 

0,036 


3)1546 


-0)233 

6 


0.75? 


2 0510 

-,229 

0,056 


2,6570 


-0,325 

7 


0.757 


2 ,0980 

0,262 

0.062 


5.6800 


* 0 ’. 3 1 5 

RADIAL 

; percent 

TRAV TOT 

TRAV tot 

FIXED TOT 

FIXED TOT 


OVERALL PERFORMANCE SUMMARY 


POSITION 

IMMERSION 

PRESS RATIO 

TEPP ratio 

PRESS RATIO 

TEMP RATIO 



STAGE DATA STATOR DATA STATOR DAT; 

i 

5 . n 0 0 o 

0.935 

0.99b 

0 1 959 

1.000 

FflffOfWIRli PARAMETERS 

FIXED INST. FIXED INST. TRAV. INST. 

2 

lo.nnoo 

0.984 

i .601 

0 : 973 

1 ,000 






3 

3 6 S 6 0 o 

0 ) 9 7 fl 

o'. 999 

6)967 

1*000 

Total Pro a sun* Ratio - 

1.2726 0.9637 

0.9579 

4 

5n, noop 

0) 97fl 

f))997 

6 980 

1 , 6 c 0 

Polytropic Efficiency - 

0.7129 0.8667 


5 

70.0000 

0.944 

0,997 

0.964 

1 |fl( 0 






6 

90)0006 

o) 920 

0,998 

0 ! 935 

i!o5l 

Percent Design speed - 

90,1 Discharge Valve Setting- 30.0 

7 

95 1 OOOO 

0 1 887 

0.992 

0.919 

1.019 

Cor. Hoizle Weight ?l<v» 

20>.3o Vane Schedule 

• - 0.0 






.... — 1 

12 Chech Flou/Hox.PlcW > 

0.9762 TE Check Flw/Noz.Flcw - 1.0183 





r> 1 R l F 1 

Aituiad LE Flo w Coeff. - 

0.9550 Assumed TE Flew Coeff 

'. « 0.9350 


; NOT REPRODUCIBLE 
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Blade Element Data For Undistorted inlet Testing (Continued) 


radial 

POSITION 

1 

2 

3 

«' 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

pad i At 
POSITION 

1 

2 

3 

4 

5 

6 
7 

Racial 

position 

1 

2 

3 

4 

5 

6 
7 

RADIAL 
P05 IT I ON 
1 
2 

3 

4 

5 

6 
7 


RSL INLET 

ABS INLET 

FLOW ANO 

FLOW ANO 

64)38 

5) 

63.17 

0 . 

60.49 

5) 

58.01 

oj 

55.13 

0 , 

53.87 

Of 

59.75 

0 ! 

PEL EXIT 

iBS EXlt 

FLOW ang 

flow ang 

59.66 

29176 

58.91 

29'. 74 

54.86 

39;i4 

46.39 

35)39 

39)22 

36)53 

25.90 

41.66 

16.87 

46 ) 06 


ROTOR SPD 
AT INLET 

1224.75 

1197.76 
1080.96 

969.91 

849,93 

709.73 

669.46 

ROTOR SPD 
AT px I T 

1211 . 8i 
1185.79 
1079 '.09 
97? .08 
86 ?. 89 
753.88 
727.44 

PERCENT 
USERS ION 

5,ooog 
lo .oooo 
3olno6o 

50 1 0000 

75.5666 
95|Sc66 

95.5666 


jnlet abs 
Hack no 
o;s4 A 
0.561 
0.565 
0,556 
0.549 
0.495 
0 1 49i 

EXIT ABS 

hack no 

0 1 533 
0.535 

01 542 
0 . 59 1 
01606 
o'.657 
0 1 697 

TRaV TOT 

press ratio 

1 1.553 
1,359 
1,385 
1.425 
1 1 425 
1 1 429 
l’.4*2 


ROTOR BLADE ROW - NASA TASK | 


. . . BlAOP ELEMENT PERFORMANCE RESULTS 

POINT NUMBER 6 REaOINO number 31 01tB 6/27/1970 


CHRP ln 

INC t D ANS 

1NCID ANO 

INLET IBS 

L6 aNOLE 

HN CMRR ln 

SUCT KyRF 

VELOCITY 

60) 60 

3,78 

1,68 

591 ) 06 

59.61 

3.56 

6.53 

607.86 

56.01 

4'. 48 

5:62 

61i;76 

59)56 

5,45 

-6:39 

*03.15 

49)71 

5.42 

-1:37 

595.69 

47 11 

*: 76 

-6)90 

539)78 

46.13 

a; 62 

-1*23 

535.61 

CMBR LN 

rel' dev 

rel turn 

EXIT aBS 

TE ANGLE 

ANG TE 

ANCLE 

VELOCITY 

54)80 

4.66 

4)71 

613,90 

54)42 

4'. 4 9 

4,26 

613,03 

5 0^68 

4U2 

5.69 

623.02 

43:79 

?,6o 

1 1 ) 6 2 

676)84 

32 ) 15 

7,07 

15,91 

690)»0 

1 4 J 29 

11,61 

27.97 

740,53 

8.00 

8.87 

35 '.88 

790.81 

INLET REL 

axial vel 



mach no 

RATIO 



l) 954 

0.905 



1.940 

0,878 



1)147 

6,8*2 



1.048 

0,917 



6)952 

0,942 



6.818 

1)05(1 



0.786 

i:o*7 



EXIT REL 


LOSS 

TOT PRESS 

HACH NO 

SOLIOITy 

coefficient 

LOSS PARAM 

6,915 

1 334<) 

',147 

0,028 

6.898 

1 : 3 6 9 0 

C .109 

0.021 

6.797 

1)5086 

0 ) 097 

0:018 

6)698 

1)4846 

e .175 

o:o26 

6.628 

1.90*0 

. C.OAe 

0.010 

6:543 

2)7176 

l) 087 

ol 018 

6'.511 

2.3390 

' .124 

O - . 025 


INLET RFL 

inlet AX 

INLET aRS 

inlet rel 

VELOCITY 

VELOC I TY 

tang VEL 

tang vEL 

1360,30 

587)42 

0 ) 

1724)75 

1343,18 

* 05.73 

0. 

1197.76 

1742,07 

* 11)75 

0 ) 

in 6 o', 9 i 

1136,92 

* 01)41 

0 

969 '. 91 

1032,17 

587:43 

0 ! 

849)93 

709,73 

* 69.46 

89 i ,67 

518)68 

0 ) 

837.36 

569.1 1 

9 . 

EXIT REL 

EXIT AX 

PXtT ABS 

FXIT REL 

VELOC I JY 

velocity 

tang vel 

TaNG VEL 

1053.13 

531 *. 36 

303.79 

9 0 8 ) C 2 

1030.60 

53 i ; 78 

303.79 

889)00 

915.17 

527 : 43 

33 l . 32 

747:77 

799,93 

551 ) 66 

39 i :94 

579 ; i 4 

716 . jO 

553,65 

410 .05 

,451 )84 

617,20 

588 , 92 

487.71 

266 17 
164.78 

CHI 

0)312 
0.333 
0)393 
0)435 
0 477 
0.448 

0 : 432 

579.62 

543,35 

569.66 

DIFFUSION 
factor 
0 : 3 0 9 
0.315 
O'. 382 
0 ) 39 ? 
0,411 
0.434 
0:470 

AOB 

' ' POl’Y 

MOHfN RISE/ 

STAT PRESS 

■ FICIENCV 

efficiency 

HFaS T RIRF 

RISE- COEFF 

6)7381 

0 J 74 85 

0 ‘) * 6 6 0 

0 ) 927 

6.8084 

5.8167 

0,9867 

0.947 

6)8485 

6 ‘.8554 

019583 

" 0:322 

6.8330 

6)8409 

5.9429 

o; 973 « 

0 '. 387 

0,9400 

0 ;o 6 Tt 

0.456 

0,9164 

5:9203 

8)9620 

0^93 

6.8931 

S: 89 M 

0,9806 

0:506 


. TRAV TOT FIXED TOT 
TEMP RATIO PRESS RATIO. 


1.423 

i.117 

1,120 

1.126 

line 

1,123 

1.133 


1 332 
1 364 
l 389 
i 465 

1 412 
1,422- 
t «43{ 


FIXED TOT 
T£MP RATIO 
1 1 1 1 ' 6 
1,115 
i . iifi 
1,123 


1 , 1.6 

l! 2 : 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

, Total Preeeure Ratio » 

: Adiabatic Efficiency » 

Polytrople Efficiency - 


STAGE nATA ROTOR DATA ROTOR DATA 
KDED INST. PIXED INST. TRAV. INST. 

1.3761 1.6022 
0.8232 0.8574 0.8356 
0,8292 O.8639 0.8433 


Percent Design Speed - 90.2 

Cor. Nonlo Weight Flow- 204,39 


Die charge Valve Setting- 15. 0 
Vane Schedule - 0.0 


IF Check Flow/Noi.Flov . 0.9946 TE Check Flcv/Noz.Plou - 

A*»untd LS Flat Coeff. • 0.9850 Aseuned TE Flow Coeff. ■ 


O .9663 

0.9500 



Blade Element Data For Undistorted Inlet Testing (Continued) 

52287 


RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 
POS i T ION 

1 

2 

3 

4 

5 

6 
7 


ST ATOR bladf row 


nasa task i 


R8L INLET 
PLOW ANQ 


reL EXIT 
FLOW ANG 


ROTOR SPD 
AT INLET 


ROTOR SPD 
AT EXIT 


PERCENT 

meersion 

5.0000 
10.0000 
30 1 0 000 
So'.oiiOo 
7ri ) FioSo 

90.0000 

95.0000 


rLaoe ELEMENT PERFORMANCE RESULTS 
POINT NUMBER 6 READING NUMBER 31 DATE 


2/27/1970 


ABS INLET 
FLOW ANG 
2p;»i 

29.22 
1 4a 
3?;ps 
33.8S 
38 i 97 
4,t;32 

ADS PXIT 
TLOW ANG 
=n J 3 4 
vfi.SA 
it ‘.43 
o'. 36 
Jp'.oo 
<="'.57 
5)4i 

INLET ABS 

mach no 

0 ‘536 
0l544 
0 ) 57 ? 
0.626 
0)638 
0.666 
0'.701 

EX f T ABS 
mach no 

O'. 44? 

o'.soi 

o)53n 

0.552 

0)586 

0 J 604 
0.620 

TRiV tot 
PRESS RATIO 
0'.957 
0 ) 99n 

0 ) 99 ? 

0 1 *01 
6)987 
0,976 
0.950 


CM0R LN 

INC t D ANQ 

INctD ANG 

INLFT AfiS 

INLET R?L 

INLET ax 

LE ANGLE 
39)47 
39.11 
39)6l 
39,60 
40.86 
42)22 
42)76 

MN CH3R LN 
= 9,86 
= 9.89 
S8.61 
D*. 82 

= 7.01 

*3)25 

5)56 

SUCT SURF 

VELOCITY 

617.69 

674.50 

654.51 
T14.42 
724,74 
755,19 
795)24 

VELOCITY 

VELOCITT 
536)51 
544.99 
564 ) 23 
598 . (it 

598)42 

581)40 

572)86 

CHBR LN 

; • DEV 

TURN 

EXIT AfiS 

EXiT REL 

EXIT AX 

tE ANGLE 

ANG TE 

ANGLE 

VELOCITT 

VELOCITY 

VELOCITY 

•ll)l3 

10.59 

30 ) is 

511,22 


511)19 

-10.10 

9.56 

29,76 

576.79 


576.73 

-8)87 

7)44 

31 ) 83 

608,36 

634,14 


607)92 

633.42 

644 ) 43 

ia)75 

9)11 

37)62 


i9)l6 

7)02 

35,93 

646)23 


r io)5a 

10,01 

39,54 

687,56 


485,41 

-12.36 

INLET REL 
MACH no 

1 2 ) 77 

AXIAL' VEL 
RAT'D 

42.91 

706.85 


704.06 


Q,953 

1 . 058 
1 077 

1.059 
1 J 077 
1,179 
1.229 

EXIT REL ' LOSS 

hach NO SOLIDITy COEFFICIENT 
1 ) 5230 " ) 1 57 

1.5440 0.076 

1 j 631 0 R)056 

1.7420 C.074 

1 ) fl 8 0 0 ** ) 050 

2, 0510 ^ J 072 

2.0980 0.080 


TOT PRESS ADS 

LOSS PARAM OFFlClENCY 

0 J 0 5 1 
0.025 
0 ) 017 
0) 007 
0 i 0 4 3 
0,018 
0.019 


INLFT ABS 
TANG VEL 
304)88 
304.89 
3 3 i fl 1 

388, 04 

401 )38 
470.23 
54o)21 

FXlT A«S 
TANG VFL 
= 4,86 
= 5.4(1 
-15.19 
3)«3 
=§3.37 
= 6,83 
5.04 

DIFFUSION 

FACTOR 
0)336 
0,237 
0,232 
0.266 
0)263 
0.241 
0)2*9 

POL'T komfn Risp/ 
EFFICIENCY mean T RISE 
5) 2B16 

5)6698 

5)724? 

0.6587 


0,5283 

0.2550 


TRAV TOT FIXED TOT 
TEMP RATIO PRESS RATIO 
6)994 


6)998 
6)997 
0,997 
6 J *94 
0,994 
0.989 


6)972 

6,986 

0,989 

6,994 

6,988 

0,981 

6.977 


FIXFD TOT 
TEMP RATIO 

l’.OOO 
1.000 
1 ) C 00 


‘ »8Q* 
1,000 
1.066 
1 1 bda 


PERFORMANCE PARAMETERS 

Total Pressure Ratio • 
Polytropic Efficiency * 

Percent Dealgn Speed * 
Cor. Nozzle Weight Slow* 

IE Chock Flcv/Noz.Elcv ■ 
Aaaunad US Flcv Coeff. - 


OVERALL PERFORMANCE SUMMARY 

STAGE DATA 
FIXED INST 
. 1.3761 

- 0.8292 


INLET REL 
TANG VEL 


EXIT REL 
TANS VEL 


CHI 
O’. 087 

0 : 097 

o'. 096 

O'. 138 

0 ; 1 35 

0.087 
0 ) 051 

STAT PPESS 
RISE CnFPF 
0 J 032 
0.091 
0 ) 089 
0)127 
0) 124 
0,079 
0.048 


STATOR DATA STATOR DATA 
FIXED INST. TRAV. INST. 

O.9867 O.9806 

0.9593 


90.2 

20L.39 


Lloeharge Valve Setting* 15-0 
Vane Schedule - 0.0 


0.9714 TE Chech Flcw/Hoz.Flcw * 0.9776 

0.9550 Aa owned TB Flcv Coeff , - O .9350 


NOT REPRODUCIBLE j 


Oi 

CO 



Ol 


, . . Blade Element Data For Undistorted Inlet Testing (Continued) 
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RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


REL INLET 
tlow and 

65,22 

54.17 
61.53 
59.37 

97.17 
59.31 
54.25 

re'l ex i t 

TLOW AWG 
57156 
57.58 
53.69 
46,10 

45:25 

29.65 

16.40 

ROTOR SPD 
AT INLET 
1221)89 

1194,97 
1078.44 
960,67 
840,96 
708 . C 8 
667.95 

ROTOR SPD 
AT EXIT 
1208 , 9 B 
1183.03 
1076.58 
968,61 
659.88 
752.12 
725.75 


ADS INLET 
FLOWaNG 


A 8 S EXIT 
PLOW ANG 
39178 
37)44 
39,08 
41.20 
43)94 
47, 66 
5i 178 

INLET ASS 
hach no 
0)523 

0.534 
0 1 538 
0.524 
0 1 5 0 5 
0 1 467 
0.46? 

EXIT ABS 

bach no 
0 1 56q 

01548 

01549 
0.559 
01575 
0 1 59ft 
0 1 665 


PERCENT TRAV TOT 
MERSION PRESS RATIO 
5.0006 1 1 53 fl 

lo’.ftOOO 1 1 519 

35)5666 1 1 521 

56)5666 1)516 

70.5666 1 1 487 

95)5666 1)457 

95.5666 1.928 


ROTOR BLADE R 04 t NASA TASK t 



RLA 1 JP ELEHENT PFR-O, maNCE RESULTS 





POINT NUHBbrf y REaOINo NUHtEft 

32 DATE 

2 / 27/1970 




Chrr ln 

INCIO ANQ 

1 NCID ANG 

INLET aBS 

INLET <?EL 

INLET AX 

INLET ARS 

INLET REL 

LE ANGLE 

NN CH 3 R LN 

suct sijor 

velocity 

VELOCITY 

VELOCITY 

TANG VEL 

TANG VEL 

60)65 

4 ) 6 ? 

1 ',92 

568.35 

1347.41 

564 )no 

8 / 

122? )89 

59.61 

4,56 

1.53 

580.57 

1328,54 

57 B .53 

0. 

1194!97 

56)01 

5)52 

1.06 

584'.>3 

1226)76 

584 ) 7 ? 

0 ) 

1 P 78 ) 44 

52.56 

6.81 

6197 

570.37 

1117,?3 

568,73 

0 . 

96", 67 

4917 ! 

7.46 

6.47 

550.25 

1004,99 

542)63 

0 ) 

840 ) 96 

47 lll 

* 1 20 

6154 

510,69 

• 873.02 

490 )l 6 

0 ) 

7 QR ) 06 

46113 

8 1 12 

6,22 

505.85 

837 , 84 

490.81 

P) 

667)90 

CNBR ln 

REl dev 

rel turn 

EXIT AftS 

EXIT REL 

EXIT AX 

' CXIT ARS 

EXIT RFL 

TE ANGLE 

AND TE 

ANGLE 

VELOCITY 

VELOCITY 

VELOCITY 

TANG VEL 

TANG VEL 

54)80 

7)76 

7)66 

655.39 

937.81 

502.46 

418)40 

790)58 

5 A , 42 

3)16 

6,59 

637,49 

943,79 

505,51 

387,08 

795.95 

50,68 

3,01 

7,84 

638.57 

836,73 

495,41 

402,39 

674)18 

43.79 

4.31 

11,27 

647.13 

729,12 

466,86 

426,17 

94?)44 

32:15 

8.11 

16,91 

660,75 

623)65 

474)97 

4 ' 57 ) 45 

A 0 ? ) 2 3 

1 4 1 29 

15.16 

29,86 

676.70 

525.86 

452.51 

496.65 

255.47 

8.00 

8 1 4 fl 

37.85 

756.53 

493)77 

463)98 

589)71 

136)54 

inlet rel 

axial vel 





DIFFUSION 

e«i 

hach no 

RATIO 





FACTOR 


1 J ?39 

6)691 





0)420 

0)410 

1,223 

0,874 





0,396 

0.429 

1.130 

0.847 





0.477 

0.491 

? Jfl 27 

6)856 





0)461 

0 ) 5 4 1 

5,922 

6,875 





0,500 

0!579 

0.798 

0.923 





0.529 

0)592 

ol 766 

0 1 965 





0 ) 566 

0 )567 

EXIT REL 


LOSS 

TOT PRESS 

ADD 

poly 

MOURN -RISE/ 

STAT PRESS 

HicH NO 

SOL J 0 1 TV 

COEFFICIENT 

LOSS PARAH 

EFFICIENCY 

efficiency 

HFaS T RISE 

RISE CPEFF 

5)802 

l, 334 o 

'■,190 

0)030 

6,7970 

6,8085 

0 ) 9803 

0 ) 3 15 

6.811 

1.3690 

0.116 

0.023 

6.8430 

6.8571 

0.9749 

0.336 

5)726 

l )3080 

'‘‘,667 

0) 013 

6,9130 

6)9181 

0 ) 941 ? 

0 1 *16 

0,630 

1 16840 

0.066 

0,013 

6 ,9215 

5 '. 9 ? 5 9 

0 . 941 ? 

0'.4 93 

6,543 

1 ) 9Q60 

")059 

0,012 

0,9357 

6)9391 

0)9878 

0)544 

6,459 

2.7176 

' . 099 

0.019 

0,9142 

0.9187 

0)9500 

0.644 

6.431 

2.3390 

"■.167 

0.027 

5,9163 

5 ) 9 ?n 9 

ft ) 9644 

0)673 

. TRAV tot 

PIXED TOT 

PIXED TOT 


OVERALL PERFORMANCE SUMMARY 


TENP ratio 

PRESS RATIO 

TEM’P' RATIO' 

PERFORMANCE PARAMETERS 

STAGE DATA ROTOR DATA ROTOR DATA 

i)l 66 

1 1 5 da 

1.157 



FIXED IHST. FIXED HIST. TRAV. DBT 

1.191 

1)522 

1,152 

Total Pressure Ratio • 

1.4803 1.5001 1.5073 

1,140 

V lit 

t .524 

1,140 

■ Adiabatic Efficiency - 

0.8739 0.8955 0.6709 

1 f T 

1,129 

1 » 5 02 
1.469 

1 . 1"<4 
1 ) 124 

Polytropic Efficiency « 

0.8807 0.9013 0.8782 

M 2 7 

4 4 ii 

1 459 - 

1 , 125 ' 

Percent Design Speed « 

90.0 Discharge Valve Sotting- ro.O 

1 M <0 

1*478 

1 , 129 

Cor. No 1 tic Weight Flew* 

198.58 Vane Schedule 

- 0.0 




13 Check Flcv/Nor.Flov a 

0.991*3 TE Check Flov/Kot.Flow - 0.9805 




Assumed 13 Plow Coeff. • 

0.9850 Aaoumed IE Flow Coeff. ■ 0.9500 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


STATOR blade ROW NASA USX t 

RLA OE ELEMENT PERFl.-> .ANcE RESULTS 
POINT NUMBER 7 READING NUMBER 32 DATE 2/27/1975 

RADJAL RBL INLET 
POSITION PLOW ANG 
1 
2 

3 

4 

5 

6 
7 


RADIAL 

REL EXIT 

ABS FXtT 

cmbr ln 

• DEV 

TURN 

EXIT A 8 S 

EXIT REL 

EXIT AX 

EXIT ARS 

EXIT REL 

POSITION 

PLOW ANG 

FLOW aNg 

TE ANGLE 

ANG TE 

ANGLE 

VELOCITY 

VELOCITY 

VELOCITY 

TANG VEL 

TANG VEL 

1 


=6)i? 

';li)l3 

ii )oi 

39 ) *M 

500,60 


500)60 

»{) no 


2 


-n.ii 

-10.10 

9,99 

36.99 

558.67 


558.44 

= 1.06 


3 


Till 3 

;b)87 

7)74 

38)39 

558,32 


557)06 

-1 1 0? 


4 


*1 ,08 

i 8 ) 7 5 

7)67 

39)90 

543,57 


542,87 

iin)73 


5 


ct ,9a 

-9)l0 

Z)i2 

43,30 

516,87 


515)45 

-17)81 


6 


.5.36 

-10.58 

18.94 

44.75 

529.75 


528, fi 

3,28 


7 


= 1 ) 36 

-12)36 

li 136 

50 ) 62 

435)07 


533.70 

-12. 67 


RaDIaL 

ROTOR SPD 

INLET ARS 

INLET REL 

AXIAL 1 vel 





DIFFUSION 

CHI 

POSITION 

AT INLET 

Hack no 

MACH NO 

RATIO 





Factor. 


1 


0)563 


Q J 987 





0)450 

0)206 

2 


0.557 


1,079 





0,33} 

0)230 

3 


0)973 


1,056 





0,350 

0 , ?64 

4 


0.584 


1,035 





0)377 

0.306 

5 


0)595 


1 .Oil 





0)422 

0)353 

6 


0)595 


1,107 





0)390 

0 ) 369 

7 


O'. 657 


1 . 094 





0,469 

0.302 

RADIAL 

ROTOR SPD 

EXIT ASS 

EXIT REL 


LOSS 

' TOT PRESS 

ADR 

POLY 

MBMFN RiS8/ 

ST AT PRESS 

POSITION 

AT EX 1 T 

mack no 

kach no 

SOLIDITY 

cOEfrlciFNT 

Loss param 

EFFICIENCY 

EFFICIENCY 

HEAR y rise 

RISE COEFF 

i 


0)424 


1)5236 

:)H8 

0)052 


6)4985 


0)l94 

2 


0.477 


1.54AQ 

7.042 

0.014 


0.9013 


0.217 

3 


0)479 


i) 6310 

7)037 

O'.OU 


6)9138 


0 ) 248 

4 


0)467 


1)7420 

i)0?2 

0) 006 


0.8850 


0)2B8 

9 


0)445 


i)»600 

9,023 

0)066 


6)8378 


0)334 

6 


0)456 


2)6516 

?, 036 

0) 009 


5)9373’ 


0)350 

7 


0.466 


2.0986 

0.082 

0.020 


6.6243 


0'.281 


Radial percent tr av tot trav tot meo tot fixed tot 

POSITION ES-nRSIOIf pfigSS RaTIO TEKP RATIO PRESS RATIO TgKp R*TIO 

1 5 j 00 6 0 0)955 6)992 0)969 1 1 000 

2 lO.OQOO 0 ) 995 1.001 6.99? I'.OOO 

3 30 ) no 00 0 1 994 0)993 6)993 l)000 

4 56,0000 . 0)99? 6,994 6,995 l,Odu 

5 70,0000 0.483 0.496 6.995 l)o6o 

6 ’0,2000 6)494 5)999 6)992 1 OQO 

7 95.0060 0.947 6.988 0.979 1.000 

Check Flcw/Noi.Plcw - O.9655 TE Cheek Flov/lfoz.Flow - 0.9T5T 

X**us»d 12 Flow Coeff. . 0.9550 Assumed HE Flew Coeff, - 0.9350 


OVERAIX PERFORMANCE SUMMARY 

PERFORMANCE PARAMETERS STAGE DATA STATOR MIA STATOR DATA 

FIXED INST. FIXED INST. TRAV. INST. 

ToUl Pressure Ratio « 1 . 1(863 0.9908 0,9859 

Polytropic Efficiency - 0.8807 0.9771 

Percent Design Speed « 90.0 Discharge Valve Setting- 09. O 

Cor. Nozzle Weight Flew- 196.56 Vane Schedule - 0.0 


ABS INLET 

CMBR LN 

[NCI D ANG 

INCID AND 

INLET a6S 

INLET REL 

INLET AX 

FLOW ANG 

LE ANGLE 

HN cmgR Ln 

SUCT SURF 

velocity 

VELOCITY 

VELOCITY 

39)6? 

39)47 

.6)15 


658)48 


507)20 

36.69 

39.11 

“P . 22 


647.26 


517,89 

3T ) 25 

39)01 

Si, 76 


6 6 4 ) 8 8 


??8)57 

38,6? 

39)86 

Jo)98 


674) 37 


524.45 

41,3? 

40)86 

6,46 


681,74 


509)41 

45.lt 

42)22 

? , 89 


681.44 


477)62 

49)26 

42)76 

6) 56 


752)57 


487)?2 


INLET ARS 
UNO VEL 
419)91 
388.48 
40?) 01 
<21,93 
44T, 98 
478.8? 
565)69 


INLET rel 
tang vel 


01 

01 



022870 


Blade Element Data For Undistorted Inlet Testing (Continued) ' 


RADIAL 

REL INLET 

ABS inlet 

POSITION 

FLOW ANS 

FLOW aNQ 

i 

66(12 

o( 

2 

65,18 

8 

3 

62.*2 

Di 

4 

60 • 22 

2 

, '5 

58.12 

0 - 

"6 

56.72 

n! 

7 

54.27 

n( 

radial 

REL EXIT 

IBS EXIT 

POSITION 

TLCW ANG 

FLOW ANG 

1 

56 1 86 

4 ?; vi 

2 

57.12 

40,17 

' 3 

53.77 

4l"( 3? 

4.3:45 

43,93 

'49.86 

*■ 

48,69 

3 

4? ,68 

6 

29.96 

7 

16.42 

53(30 

RADIAL 

ROTOR SPD 

INLET ASS 

POSlTiON 

AT INLET 

Mack no 

i 

1221.56 

0(506 

0.509 

■ 2 

1194.59 

3 

1078.10 

0(517 

4 

968.36 

0 ( 506 

5 

8*6.70 

0.482 

6 

707.85 

O'.**?. 

7 

667.69 

0.427 

RACIAL 

ROTOR SPD 

EXIT ABS 

POSITION 

AT EXIT 

Mach no 

1 

1208.66 

0(579 

2 

1182.65 

0(354 

‘ 3 

. 1076.23 

0 ( 5*8 

4 

968.51 

0(558 

5 

■859.61 

0(558 

6 

751.88 

0(579 

7 

725.32 

0(657 

RADIAL 

PERCENT 

TRAV TOT 

POSITION 

dcersion p»ess ratio 

1 • 

.. 9.0000 

1.576 

2 

1 5 1 nod a 

■1(957 

3 

36ind6o 

1(551- 

4 

5 0 ; 0 OCO 

1 ( 536 

5 

76(0060 

l(494 

6 

96)6060 

93.6666 

1(47.3 

7 

l(547 


rotor blade row - nasa'Jasx ) 


POINT NUMbl 

BLADE ELEMENT PESFr ounce RESULTS 

R 6 READING Nil. PER 

33 DATE 

CH0R ln 

fNCIO ANQ 

1NCID ANG 

inlet ABS 

LE ANGLE 

MN CMBR LN 

SUCT SyRF 

VELOCITY 

60(60 

3(32 

2,82 

545,63 

59(61 

3.37 

7,54 

554.42 

56'. 6l 

6(41 

1.95- 

563 ( 13 

52(56 

7.66 

1 ( 82 
1,82 ' 

551.17 

' 49(71 

8 (61 

526(12 

47,11 

9(61 

■ 1,95 

484(04 

44(l3 

10.14 

2.24 

443(63 

CHBR LN 

REL DEV 

rel turn 

EXIT ABS 

TE ANGLE 

ANG TE 

angle 

VELOCITY 

54(80 

7(00 

9(31 

672(39 

54.42 

7.7o 

*,06 

648,49 

50(68 

3.09 

A. 63 

638(78 

43(79 

• 4(36 

12,13 

647(24 

32(15 

9.53 

14,64 ' 
24,77 

643,(4 

14(29 

15(67 

666.34 

8(00 

8(42 

39,83 

747(67 

INLET REL 
mach no 
T, 727 
1,209 

f ,118 
i . 016 
6(908 
6(783 
6(7*4 

axial' vel 

RATIO 

6,912 

0,895 
0,832 
0*856 
6(861 
0 926 
0.995 




2/27/1970 
INLET REL 

INLET ix 

INL8T ABS 

INLFT REL’ 

velocity 

VELOCITY 

TANG VEL 

tang VEL 

1337(58 

540(85 

0, 

- 1221(50 

1316.98 

552.48 

0 

1194,39 

1716.31 

563,12 

»! 

«i 

0 , 

tn78(io 

. 1107.79 

5*9(58 

96n(36 

99i ,'76 

518.83 

8’4 n ( 7 0 
707,85 
667,69 

857,53 

464,59 

815,90 ■ 

445,72 

e. 

EXIT REL 

EXIT AX 

PXtT 'ABS 

EXIT REL 

velocity 

VELOCITY 

TANG VFL 

TANG VEL 

901(51 

495(110 

‘55(12 

753.48 

911.88 

494(36 

417.56 

766(09 

811,54 

479,62 

421.72 

654(52 

704,01 

470(71 

444,65 

523(85 

599,55 

446.92 

461 ( 69 

■397:92 

498,99 

471,96 

427,27 

505(63 

746.25 

443,42 

594(8{ 

130 ( 71 



DIFFUSION 

FACTOR 

0(453 

0,423 

0.448 

0(484 

0,519 

0,555 

0.584 

cut 

0(423. 

0.442 
0(509 
0(560 
0(602 
0*. 627 
0 ( 621 


sx|t rel 

HicH NO 
e;?67 
0..J79 
’5(697 

6(607 

6(519 

(1,434 

6.412 



LOSS 

TOT 

PRESS 

ADc 

P0I.Y 

M8HFN RISE/ 

BTAT 

PRESS 

SOLIDITY 

COEFFICIENT 

LOSS 

PARAH 

EFFICIENCY 

EFFICIENCY 

MFAS T RISE 

RISE 

COEFF 

1(3345 

■’,163 


0 ( 033 

0,7937 

6 ( 80*0 

6(9833 


0(379 

1.3690 

9,132 


0.026 

6.8327 

6.8479 

0,9619 


0 .3,49 

1(6030 

-.072 


0.01* 

6.9119 

5(9172 

0,9515 


0(437 

l( *84 0 

'■(o*a 


0(013 

0.9229 

5 ( 9 ? 7 4 

0(9574 


0(516 

‘ 1.90*0 

0 ( 0*9 


0*013 

6,9287 

•6(9376 

0(9464 


0(590 

?( 71 7fl 

9,0«1 


0.016 

6/9333 

5(9370 

6(9774 


O'. 685 

, 2,3390 

O’. 102 


0,021 

0,9256 

5.9298 

0,9610 


0 (.716 


trav tot 

TEMP RATIO 

i|iso 
1.165 
1 Jl'53 
1,145 
1 .1 35 
l(l 32 
■i(i*4 


FIXED TOT 
PRESS RATIO 
1 (545 
1.558 
lt5S2 
1,523 
1 481 
1 ‘.482 
1.494 


FtXFB TOT 
TEMP RATIO 
1 Jl 67 
1 . 1*3 
1 , 1*7 
1,139 
1,128 
1.128 
1:132 


OVERALL PERFORMAIJCE SUmfiY 


PERFOFWJCE PARAMETERS 

Total Prceeure Ratio • 
Adiabatic Efficiency “ 
Polytropic Efficiency - 

Percent Design Speed ■ 90. 0 

Cor. Sortie Weight Plow- 192.81 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED IHST. TRAV. UBT. 


1.5105 

1.5256 

1.5338 

0.8706 

0.8928 

0.2660 

0.8779 ' 

0.8991 

0.8739 

DIb charge Valve Setting- 

07.5 

Vane Schedule 

m 

0.0 


LE Check Fltw/Kot.Flcw » O.98IITE Chock Flcw/lfoz.Flov » O.95LT 

Aaouned IE Flew Coeff. » O.985O Aeouned TE Flew Coeff, - O.95OO 



Blade Element Data'for Undistorted Inlet Testing (Continued) 
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RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 
POL I T I ON 
1 

■ 2 

3 

4 

5 

6 

7 


REL INLET 

ABS INLET 

FLOW ANQ 

FLOW ANG 
42)55 
39,4l 

3?,30 

41 ,03 
47.34 
47 1 30 
5" '.83 

REL EXIT 

ABS EXIT 

FLOW ANG 

FLOW ANG 
.6)58 
• n .4 q 
» n 1 33 
= 5.31 

«i 133 
2)49 

= 1.25 

ROTOR SPD 

INLET abs 

AT iNLEf 

mach no 
o157b 

0 1 56? 

0*575 
0.581 
O'. 574 

0 1 5 s { 

0 1 647 

ROTOR SPD 

EXIT ABS 

AT EXIT 

Mach no 

0 '• 4 1 6 
0.467 

01 4 66 
Ol <45 
Ol 411 
0,42? 
0.421 

PERCENT 

TRAV TOT 

IMMERSION 

PRESS RATIO 

5,0000 

0 1 *30 
fli$93 

io’.naoa 

3515666 

0 1 994 

solnooo 

7515666 

0 1 987 
o!6B4 
0)99? 

93)5566 

95.5655 

0.942 


STATON BLADE RON 


nasa task i 


. . RLADG ElFKENT PERFOP iANCE results 

POINT NUKBEn 8 REaDINB NUKLER 33 DATS 


CHRR LN 
LE ANGLE 
39147 
39,11 
39.01 
39:80 
40,86 
42.22 
42176 

CHRR LN 
TE ANGLE 

in’, a 
- 10.10 
• 8 : 87 
= 8 1 7 5 

9 1 to 

-10.56 
-1 2 1 36 


INCIO ANQ 
HN CHgR LN 
3 J 08 
n.?o 
n',49 
1 1 23 
?', 50 
8.68 
8107 

DFV 
AND T E 

ijln 

9.7fl 
18 1 54 
8 1 4 4 

7 1 77 
13'. 07 
11.il 


INCID ANQ 
SUCT SURE 


TURN 
ANGLE 
41 )97 
40.01 
39183 
41.34 
44.69 
44 1 8 1 
52,07 


INLET REL 
HACH NO 

EXIT REL 

AX i All VEL 

Ratio 

■6)991 
1,088 
t, 067 
1.026 
1 ) 0 0 0 
1,088 
1.053 

LOSS 

mach no 

SOLIDITY 

COEFFICIENT 


1)5230 


151 


1.544n 

r 

6*2 


l) 6310 

r> 

034 


1.7420 

•) 

023 


1 ) ns 0 5 

r 

026 


? . 05 10 

n 

067 


215986 

rj 

097 

trav tot 

FIXED TOT 

rixen 

TOT 

TEMP RATIO 

PRESS RATIO 

TEMP RATIO 

6 1989 

0 1 9 6 9 

1 

OOO 

6)998 

o)992 

1 

000 

6,995 

6,993 

1 

666 

6,995 

0,995 

1 

1 

003 

5,994 

6)995 

660 

5,996 

5,966 

1 

066 

5.989 

6.975 

i 

660 

f"-- 





INLET abs 
VELOCITY 
675.47 
657,29 
662.70 
671 1 77 
661.15 
668.40 
7421 15 

EXIT AfeS 
VELOCITY 
493,26 
550.64 
545160 
519175 
479'. 72 
491,55 
491.44 


2/27/1970 

INLET REL INLET AX INLET ABS INLET RSL 

VELOCITY VELOCITY TANG VEL TaNQ VEL 

497142 456 1 76 

506.33 419108 

511.17 421 1 31 

505.85 440 1 23 

478,46 451.93 

449 oo 487151 

465.78 57{', 07 

EXIT REL EXIT AX EXIT ASS EXIT REL 
VELOCITY VELOCITY tang VFL TaNG VEL 

493 ; 72 5,00 

550.90 =3.81 

545146 =3.15 

5 1 9 1 1 7 =2.77 

478157 —11,09 

489,58 21 1 30 

489174 -10,64 

DIFFUSION CHI 

factor 

0 1 489 0 1 234 

0.370 0,261 

0.37? 0.291 

01414 0,343 

0.459 0,409 

0 1 431 0 1 423 

0 1 5 2 1 0 1 3 43 


. ADB 
EFFICIENCY 


TOT PRFSS 
LOSS PARAH 

0 1 050 

0 1 0 1 4 

oloio 

0.006 

0 1 007 
0,016 
0.023 


performance parameters 

Total Pressure Ratio 
Polytropic Efficiency 


POLY H9MRN RISE/ STAT PRESS 

efficiency hfas t rise rise cofff 

o'.5i»9 0 1 220 

618854 0.247 

519178 0 *. 275 

5.8676 0 1 325 

5)8723 0)390 

5,9268 0,403 

5.6247 0.323 

OVERALL PERFORMANCE SUMMARY 

STAGE DATA STATOR DATA STATOR DATA 
FTSED INST. FIXED INST. TRAV. INST. 

O.S8L6 


1.5105 

0.8779 


0.9901 

0.9766 


Percent Design Speed - 
Cor. Nozzle Height Flow- 

125 Check Plcw/Hoz.Flow - 
Assumed IE Flow Coeff. • 


90.0 

192.81 


Lie charge Valve Setting- 07.5 
Vane Schedule « o.O 


O.9597 TE Check Flcw/Noz.Fltw 
O.9550 Asetuned TE Flow Coeff . 


0.9725 

0.9350 


! °DUo 


Ibt „ 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


RADIAL 

POSITION 

t 

2 

3 

4 

5 

6 


Rio I *1 
POSITION 

1 

2 

3 

4 

5 

6 
7 

Rad I a l 
POSITION 

1 

2 

3 

4 

5 

6 
7 

RAD | AL 
POSiTiON 

1 

2 

3 

4 

' 5 

6 
7 

RADIAL 

POSITION 

£ 

2 

3 

4 

5 

6 

7 ' 


R£L INLET 
PLOW 4 Nq 
67,}3 
66,00 
63.35 
6j\65 
56.57 
57. 7i 
56.49 

REl EXIT 
FLOW a«G 
57.10 
57,05 
53,77 
'48.88 
42.95 
3i. 00 

16,59 

ROTOR SPD 
AT INLET 
' 1221,62 
' 1194,75 
1078.20 
960.45 
840.78 
707.92 
667.75 

ROTOR SPD 
AT EXIT 
1205 ( 7l > 
1182. 76 
1076.33 
966.60 
859,69 
75£l95 
725. 3B 


ASS INLET 
PLOW AND 

s; 

n. 

jj( 


ABS FxlT 
PLOW ANS 
43;i7 
4»;56 
43(43 
43:86 
48(3? 
5i . 61 
54(61 

INLFT ASS 
MACH NO 
0 I 47fl 
0.489 
0(49? 
0.476 
0(458 
0 i 425 
0(474 

EXIT ABS 

hacw no 

0 } 57fl 

0.557 

0(549 

0(955 

0(544 

0(567 
0 ( 644 


PERCENT TRAV TOT 
EMERSION PRESS RATIO 

§ , goeg • 1(604 

lO.OOCO 1.587 

35(iidC0 1 J 578 

5 a *. n 0 C 5 1.549 

70(0606 ijson 

90,0066 1.487 

95.0000 1.567 


ROTOR 0LAOE ROW Z NASA TaSK I 



BLADE ElEHENT PERFORMANCE RESULTS 





POINT NUMBER 9 REAOINQ NUMBER 

34 DATS 

2/27/1975 




chrr ln 

INClO ANg 

INdO ANG 

INLET ASS ' 

INLET REL 

■ TNLE7 AX 

inlet abs 

INLET REL . 

Le- ANGLE 

HN CMSR LN 

SUCT SU»F 

VEL0C1TT 

VELOCITY 

velocity 

tang vfl 

TANO VEL 

60(60 

6(4,3 

3(73 

521(74 

1328,37 

5l7( 74 

o( 

1?21 ( 62 

. .59,61 

6,39 

3.36 

533.71 

1308.49 

531.64 

■ 0 . 

1194.70 

56(01 

7.54 

S'. 08 

536.52 

1204,31 

'536(30 

n( 

,lB76-(2a 

52.56' 

9 ; 0.9 

3(25 

319.83 

1092,11 

51 B ( 33 

. o( 

96>(45 

49 (-71 

9.86 

3(07 

500(82 

978,63 

493(88 

a( 

8'4fl!78 

47(11 

in (-60 

7.94 

4 6 6 ( { 7 

847,59 

447(38 

o( 

707(92' 

' 46(13 

10.36 

?(«6 

<65.19 

813.61 

442.17 

0. 

667.(75 

'CHBR LN 

REL DEI/ 

REL TURN 

EXIT AftS 

EXIT REL 

EXIT AX 

*XtT ABS 

EXIT REL 

TE ANGLE 

ANO TE 

ANGLE 

VELOCITY 

VELOCITY 

VELOCITY 

tang vfl 

TANG VEL 

54(80 

2(36 

9(93 

673,16 

873(15 

473(67 

476 ( 43 

737(28 

54.42 

7.63 

8.95 

653,56 

864,48 

480,38 

441,73 

74i!s3 

50,68 

3(09 

9(78 

641,32 

787(99 

465,67 

440(78 

635(55 

43.79 

9,09 

17.77 

639.26 

676,91 

445. 12 

458.72 

509(68 

32(15 

10(80 

16(62 

630(39 

?72(90 

418(38 

470(08 

389(61 

i 4 ; 29 

16.71 

26.71 

653.62 

476.39 

403.66 

509.40 

‘ 247,55 

8(66 

8(59 

39(90 

740(21 

453(21 

425(45 

398(87 

126(76 

INLET REL 

axial’ vel 





diffusion 

CN1 

hacn no 

9 AT * 0 





FACTOR 


1 ( 216 

6,915 





0.476 

0(436 

1 1 199 

0,904 





0.447 

0.454 

1(164 

0,868 





0.467 

0(521 

i'.ooo 

0.859 





0(585 

0(571 

0/894 

0*848 





0(342 

0.619 

0,772 

0,902 





0(577 

0 ( 667 

5(742 

0.967 





0(607 

0(674 

EXIT REL 


LOSS 

TOT PRESS 

ADB 

POl Y 

NOHFN RISE/ STAT PHESS 

HicM NO 

SOL 1 0 1 Ty 

COSfrtCIPNT 

LOSS PARAM 

EFFICIENCY 

EPF 1 C I ENCY 

KEAS T RISF RISE C6PFF 

5(740 

1(3346 

C(l«2 

0 ( 039 

9,7724 

5(7866 

0,9715 

0(341 

0.754 

1 .3690 

0.135 

0.031 

0.8156 

6/8273 

8.9688 

0(361 

0.674 

1 ( 5 0 8 0 

0(091 

o(ois 

6,8947 

6(9013 

8(9467 

6(451 

5(582 

i’.684o 

" .091 

c.oia 

0.9019 

6(9077 

0(956? 

0(529 

6(495 

1 (9060 

"(lOO 

0,019 

0,9074 

5(9077 

8 ( 937.4 

0v6ll 

.6.413 

2(7176 

r. ( 0 9 0 

0.017 

6,9295 

5(9334 

fl( 909? 

0(730 

6.394 

7.3390 

' 0,118 

fl( (124 

0.9161 

5 ('926 8 

8.9463 

0(775 

tRAV TOT 

FIXED TOT 

FtXPO TOT 


OVERALL PERFORMANCE SUMMARY 


temp RATIO 

PRESS RATIO 

temp ratio 






i ( 1 91 

i.( 579. 

1 ( 181 

PERFORMANCE PARAMETERS 

DATA ROTOR DATA ROTOR DATA 

1(173 

1.588 

1.174 



FIXED IliST. FIXED -INST* TRAV. HvST, 

1(1 61 

1(574 

1 ( 155 

Total 'Preaeure Ratio » 

1.5269 1.-5L57 

• 1.55*10 

1 .1 49 

1.535 

1 ( 1<5 

Adiabatic Efficiency « 

0. 8*165 0.8726 

0.8570 

i |i 39 

l(492 

1 ( 135 

Polytropic Efficiency » 

0.855*1 0.8802 

0.8656 

1 ,136 

l(494 

1 ( t 31 ' 

* 




. 

1.348 

l(563 

l(l35 

Percent Design Speed » 

90.0 Discharge Valve Setting* 06,0 




Cor. Rot tlo Weight Flow* 

183. W* Vane Schedule 

"■ * 0.0 




LE Check Fl«//ffot.Flow - 

0.9962 TE Check Flow/Noz.Flaw - 0.969*1 




At tuned IX Plow Cosff. - 

0.9850 Aooujned TE Flow Cooff . • 0.9500 
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Blade Element Data For Undlstorted Inlet Testing (Continued) 


Ol 

co 


STATOR BLADE ROW 1 NASA Task j 


BLAOe ELEMENT PERFORMANCE RESULTS 

point number 9 reading number 34 datb 2/27/1976 


RADIAL 

REL inlet 

„'ABS INLET 

cmbr ln 

INCtO ang 

INC1D ANG 

INLET ABS 

INLET RgL 

• INLET ax 

INLET ABS 

inlet REL 

POSITION 

FLOW aNq 

FLOW ANG 

LE angle 

HN CMBR LN 

SUCT SURF 

VELOC I TV 

VELOCITY 

VELOCITY 

tang VEL 

TaNG VEL 

i 


**■5 ; si 

39)47 

5)5-4 


676 ) 15 


478)06 

478)15 


2 


47,00 

39.11 

7,89 


661.87 


491.87 

447.84 


3 


4t , 61 

39 1 6i 

i.AO 


663.43 


4 95 ',85 

440 1 36 


4 


43.53 

39186 

3173 


660145 


478164 

4 5 4 1 £ 6 


5 


45.66 

4 6 1 8 6 

4 1 9 4 


644,42 


447141 

460 1 1 4 


6 


49)15 

42 122 

6)93 


653)83 


4?4 lA3 

491 ) 15 


7 


57.19 

42l76 

9.43 


732.86 


446 1 i 3 

574,92 


RADIAL 

REL EX 1 T 

ABS FXIT 

cmbr ln 

"■ DEV 

TURN 

EX I T ABS 

EXIT REL 

EXIT AX 

EXIT ARS 

EXIT REL 

POSITION 

FLOW ANO 

FLOW ang 

TE ANGLE 

ANG Tg 

ANGLE 

VELOCITY 

VELOCITY 

VELOCITY 

TAWS VEL 

TANG VEL 

• i 


n ) 26 

•llll? 

12)03 

44)11 

495.55 


495)49 

rl77 


2 


on , 07 

-10.10 

10.08 

42.02 

545.64 


545,61 

»ol?l 


3 


6.05 

ia 1 37 

8 1 90 

41 '.57 

528 1 19 


527198 

0.32 


4 


.6; 05 

- 8 ; 7 5 

8 1 bo 

43)48 

482,21 


481)67 

0.44 


5 


-1 J 33 

_-9’.l6 

7)77 

47,14 

441 ) 67 


440,91 

-ml 75 


6 


4. 1 9 

ri6,5B 

14,70 

45,04 

454.28 


451,72 

32.57 


7 


ii *.97 

-12.36 

1 n 1 39 

54.16 

451 1 61 


450,09 

-15 1 57 


RADIAL 

ROTOR SPD 

inlet ABS 

INLET REL 

AXIAL 1 VPL 





DIFFUSION 

CHI 

POS I J t ON 

AT INLET 

macw no 

mach no 

ratio 





factor 


1 


01573 


1 1 036 





0)495 

0 1 2 5 6 

2 


0.564 


1 109 





0,397 

0.285 

3 


01569 


1.065 





0. 407 

0 1 3 1 3 

4 


0.569 


ll008 





0)466 

0'.379 

5 


01557 


0.985 





0,506 

0 1 462 

6 


0 1 567 


1,064 





0.473 

o)461 

7 


0 1 637 


1.009 





0)577 

0.367 

RADIAL 

ROTOR SPD 

EXIT ABS 

EXIT REL- 


LOSS 

' TOT PRESS 

ADB 

P0I.Y 

HRHRN RISE/ 

STAT press 

POSITION 

AT EXIT 

hacw no 

hach no 

SOLIDITY 

coefficient 

LOSS PaRam 

gf UCIENCY 

EFFICIENCY 

mfas t rise 

RISE COEFF 

I 


0 1415 


1 )5236 

C ) 1 44 

0) 047 


6)5674 


0 1 241 

7 


0 . 4 6 1 


1,5440 

' . 043 

0.014 


0 . 8909 


O'. 769 

3 


01449 


1 .4310 

0 1 045 

0,014 


518645 


0 1 296 

4 


0.410 


il 7420 

:-1o49 

0, 1)14 


5)8191 


0 1 361 

5 


01377 


1)8800 

o ) 6 4 1 

0 ) on 


618749 


0)444 

6 


0 1 388 


2.0510 

0.086 

0.021 


618973 


0.442 

7 


0 1 385 


216986 

olios 

0 1 025 


5)6030 


0 1 345 


RADIAL 

POSITION 

1 

a 

3 

4 

5 

6 

7 


PEKCEOT TRAV TOT 
B2-ERSION PRESS RATIO 
5.0000 0 1 99<S 

lOloOOO 0 1 99? 

38)0600 0 : 980 

50.0000 o'. OSi 

76)0666 b)$86 

90,0000' o'. 488 

95.0060 0.934 


jhav tot fIxed tot 

temp RATIO PRESS RATIO 
0*. 992 0.971 

i'.noo 0 ! 992 

0.995 6)991 

0.996 0.99b 

5)996 6,992 

(2,996 6,983 

0,969 0.974 


FIXED TOT 
temp ratio 
1; 000 
t'.ooo 
1)060 
1.060 
i)ogo 
1 050 
1.000 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total pressure Ratio - 
Polytropic Efficiency - 


STAGE DATA STATOR DATA STATOR DATA 
FEED INST. FIXED INST. TRAV. INST. 

I .5269 O. 98 T 8 0.9819 

0.8554 0.9718 


Percent Design Speed - 90.0 Dlocharge Valve Setting- 06.0 

Cor. Noule Weight Flew- 183. LL Vane Schedule - 0.0 


LE Chock Flcv/Hoi.Flotf » 0.9745 TE Check Flcv/Nor.Flcv - 0.9860 

Assumed IE Flew Coeff. - 0.9550 Assumed TE Flew Coeff, - 0.9350 


NOT REPRODUCIBLE 
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Zz?77o Blade Element Data For Undistorted inlet Testing (Continued) • 

ROTOR BLADE Rf5W - NASA TASK I 


RADIAL 

POSITION 

1 

Z 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


BLAOP ELEMENT PERFORMANCE RESULTS 


point number i • reading number 


rel inlet 

ABS inlet 

cmbr ln 

INCIO ANG 

INCIO ANG 

FLOW ANQ 

FLOW ANG 

LE ANGLE 

MN C«3R LN 

SUCT SURF 

6 A ) 0 6 

§'> 
ft * 

60(60 

3)46 

6)76 

6?. 78 

59(51 

3,17 

6,14 

59(99 

K*. 

56(6l 

3(98 

• 6,48 
-6,80 
-143 

57(60 

n* 

52)56 

5)64 

55)07 

S; 

49(71 

5 36 

53,67 

47(11 

6.54 

-1,10 

-0.66 

33.35 

6 . 

45(13 

7(22 

REL EXIT 

ABS EXIT 

CHRR LN 

rei( dev 

«EL TURN 

FLOW ang 

FLOW ANG 

te angle 

ANG Tg 

ANGLE 

4,29 

59)77 

29(37 

54(86 

4(97 

59,33 

29(64 

54(42 

4)9l 

3)45 

, 54,07 

32)49 

50(68 

5,39 

3,92 

48 At 

37 46 
37,20 

43.79 

4,42 

9.19 

4n , 34 

32)15 

8)19 

12,95 

11.38 

14,73 

26)43 

33,97 

27.24 

4l(77 

14(29 

19(36 

46(59 

8(56 

ROTOR SPO 
AT INLET 
1353(07 
1328)15 
1198,63 
1067)73 
934,69 
766,99 
742.33 

ROTOR -SPD 
AT EXIT 

INLET ABS 

Hack no 
o'.6ie 

0,638 
0.645 
0 ( 63? 
0.615 
0,556 
0(535 

EXIT ASS 

rack no 

inlet rel 

HiCH NO 
1 .405 
i)392 
i,?’o 
1. l7b 
i )564 

6,915 

0.868 

EXIT REL 

hach no 

AXIA'J VPL 

ratio 

0) 893 
0 , “ 5 9 
6,012 
0 840 
0 910 
1,026 
1.037 

SOLIOITy 

LOSS 

COEFFICIENT 

1343)72 

0(585 

1(610 

l(334o 

0 ( 15 3 

1314,87 

0)58? 

6)994 

1)3696 

0)l04 

1196.56 

0(577 

6.870 

1.50*0 

0,103 

0,145 

1076(79 

0) 6 18 

6)746 

l) 4846 

955,71 

0,693 

6,683 

1,9046 

0 097 
0,107 
0 ( 114 

835.94 

0.704 

6.592 

2 7176 

804(63 

0'.734 

6.541 

2(1396 


25 DATS 

inlet aRS 

2/27/1975 
iRl'et rel 

Tnlet ax 

INLET ARS 

INLET REL 

VELOCITY 

velocity 

VELOCITY 

TANG VEL 

tang vel 

465)73 

1512(47 

660(63 

•I 

•; 

1358)07 

605,91 

1,494(62 

683(il 

* 132*, 13 

692.20 

1384 ( 14 

6 9 2 ( 1 ’ 8 

1198(63 

679(50 

1265(61 

• 677)94 

6, 

•1067(73 

662)07 

1145)42 

652 89 

’ 9 

’• 934(69 

603,60 

991,44 ■ 

578.76 

9 

786(99 

561.15 

942.76 

552 ( S9 

0 ! 

7«p(53 

EXIT ASS 

EXIT REL 

’ EXIT AX 

EXIT ABS 

EXIT REL 

velocity 

VELOCITY 

VELOCITY 

TANG VPL 

tang vel 

678(73 

11 7? ( 35 

589.72 

331 ( *6 

1 a it (s* 

672(44 

1151 )oo 

586(64 

325)71 

989)15 

668)20 

716,72 

1007,43 

*57,36 

76i)24 

676,11 

562) ?5 

360,75 

* 39)01 

*4i)i* 

504.66 

969,01 

' 435,60 

747 73 
803,02 

594,92 

45? 06 

593.71 

530.25 

305(49 

842(i6 

619,27 

572(59 

605(23 

20? ( 41 

TOT PRESS 

ABB’ 

POLY 

DIFFUSION 

factor 

0)307 
0 309 
0 358 
0,425 
0; 42? 

0 ) 44 ? 
0 ! 486 

MOHFN RISE/ 

GM1 

0(323 
0)345 
0,401 
0 438 
0.4*1 
0)459 
0.436 

STAY press 

LOSS PARAM 

#FF I C 1 ENCY 

EFFICIENCY 

NFA* T RISE 

RISE COFFF 

O) 029 

0,7440 

0 ( 7544 

0, 9255 

0(222 

0,019 

0,8280 

5(8371 

0.9628 

0)243 

0.315 

0,019 

0,8444 

0.8528 

0 ( 9481 

0,033 

0,7821 

5(7935 

0(9443 

0(376 

0, Oil 

0.9311 

0(9351 

0(9937 

o(4«e 

0,021 

0,8976 

5(9034 

0.9621 

0(492 

fl( 021 

0 ( 9015 

6(9072 

0(9642 

0(505 


RAOUL 

POSITION 

1 

2 

3 

4 
9 
6 
7 


FLECiCiT TRAV TOT 
' BMERSION PRESS Ratio 
5 j 0 0 0 0 l)45? 

10. 5500 1.436 

JO'.OOOO l(465 

55.5600 1.493 

76)5555 1)514 

95,2000 1 527 

95,0000 1.55B 


trav tot fixed tot 

TgMP RATIO PRESS RaTIO 
1 ) 1 55 1 J 42l 

1,143 1,448 

1,146 - 1)486 

i.l»6 1.463 

l) 146 1)512 

i,?4B l)505 

1.163 i(52l 


FIXPG TOT 

temp r^tio 

l',142 
1 1 140 
1 ) 14 1 
1.147 



OVERALL PEHF0RI1AHCE SUMMARX 


PERFORMANCE PARAMETERS 

Total Preoeure Ratio » 
Adiabatic Efficiency » 
Polytroptc Efficiency » 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED IHST. FIXED INST. TRAV. INST. 

1.4587 1.4811 1.4883 
0.8111 0.8457 0.8083 
0.8209 0.8541 0.8187 


Percent Design Speed » 100.0 Discharge Valvo Setting- 15,0 

Cor, Bottle Weight Plow- 221,89 Vane Schedule « o.O 


LE Cheek Flcv/Uot.Flcw 
Aaiussd LE Flew Coeff. 


0.9880 TE Cheek Flow/Not.Flow 
O. 985 O Assumed TE Flow Coeff. 


0.9851 

0.9500 



628770 


RADIAL 

POSITION 

1 

8 

3 

4 

5 

6 

7 

radial 

’OSITION 

1 

8 

3 

4 

5 

6 

7 

RADIAL 

’OSITION 

1 

8 

3 

4 

5 

6 
7 

RADIAL 

'OSITION 

1 

2 

3 

4 

5 

6 

7 

RADIAL 

OSITION 

1 

8 

3 

4 

5 

9 

7 


figL INLET 
FLOW ANQ 


REl EXIT 
TLOW aNQ 


ROTOR SPD 
AT INLET 


ROTOR SPO 
AT EXIT 


PERCENT 
IMMERSION 
'5 '.00 OS 

loioooo 

30.0 000 
5o.n6oo 
7516500 

90.0000 
95.6566 


Blade Element Data For Undistorted I nlet Testing (Continued) 

STATOR BLaOe ROW Z NASA TASK 1 


4 . OLA OE ELEMENT PERFORMANCE RESULTS 

point number i readinq nufrcr zi date 2 / 27/1970 


ABS INLET 

CHRfi ln 

INCIO ANQ 

FLOW ANQ 

LE ANCLE 

MN CM 39 LN 

29 1 81 

39147 

“10 | 26 

88155 

3 9 1 1 1 

ejn.61 

3nl87 

39.01 

= 8.14 

3<l93 

39 1 80 

“4 ‘1 87 

34.38 

4o1sa 

-A*. 40 

3a1 97 

48 1 22 

-3l 25 

43,8? 

42! 76 

i . 09 

ABS EXIT 

CMBR ln 

DEV 

RL8M_AND 

TE ANSLE 

AMS TE 

0 5 1 A 6 

jl 1 1 1 3 

l6l47 

?! 26 

•JO 10 

A, 64 

el ;6l 

-6,87 

7.06 

el 147 

is ; 7s 

7 1 28 

= ? 1 08 

i9 1 1 D 

7.02 

= 1 1 54 

-to! 58 

9102 

ei 1 t 5 

• 1 2 1 36 

til 24 


INCIO ANG 

INLET AGs 

INLET RgL 

SUCT SURF 

VELOCITY 
482144 
685 1 06 
702190 
7 5 4 1 8 1 
786.40 
820.94 
846189 

VELOCITY 

TURN 

EXIT ARS 

EXIT REL 

ANGLE 

VELOCITY 

VELOCITY 

29 1 87 

548152 


89.77 

427,09 


32.47 

643,55 


34.40 

635,94 

491,18 


34,46 

46 93 ' 
44*96 


719,64 


728106 



inlet AX 

INLET ARS 

inlet 

REL 

VELOCITY 

tang vel 

tang 

VEL 

595164 

333 1 06 



602,00 

326190 



603,03 

36 0 1 4 1 



617156 

431 1 27 



645.33 

441152 



631 '.97 

511,24 



6 0 4 1 78 

581.07 



EXIT AX 

FXt T ARS 

exit 

REL 

VELOCITY 

tang v"l 

TANG 

VEL 

5481 48 

5a'.34 



626.90 

•13l 82 



642l»7 

-20.29 



635 1 02 

-1 A 1 31 



689,75 

i25’.00 



71 7 ,35 

-1 9 1 50 



725158 

il3l 90 




JNLBT ABS 

back no 

0 1 58 8 
O'. 594 
0 1 609 
0 1 654 
0.690 
0 1 72l 
0l74l 

HX1T ABS 

INLET REL 
Mach no 

ex f T REL 

AXIAL VFL 
RATIO 
0 1 921 
1,041 
1.046 
1.028 
1,0*8 
1.135' 
1.200 

LOSS 

Hach no 

0l47(j 
0 , 5 4 1 

Mach no 

SOLtnlTy 
i 15230 

115440 

114310 

1 1 T 4 2 0 
1 1 8B00 
2 1 051 0 
2:5606 

COEFFICIENT 
0 1 1 4 9 
0,0 73 

0 1 056 
0 1 S 4 7 

0 1 60? 
0 1 628 
0l634 


0,054 
0,033 
0.045 
0 1 0*1 
0.104 

trav tot 

trav tot 

fixeo tot 

FIXFD TOT 

ass ratio 

temp RATIO 

press ratio 

temp ratio 

0 1 94 8 

5 ’.989 

0 1 968 

1 1 0 0 0 

0*. 993 

0,990 

0 985 

1 1 0 00 

0.998 

0,995 

0,969 

6.988 

1.060 

0 1 97? 

0 1 992 

1,060 

0 1 986 

0.996 
6 991 
0.988 

0,980 
6 982 
6.947 

1.000 

0.968 
'0 1 944 

llceo 

1.060 


diffusion 

ONI 

factor 


0 t 356 

O'. 122 

0 245 
0 1 25(1 

Ol 131 

0 : 1 so 

0 : 1 s 4 

0 1 327 

0 1 2 7 7 

0 183 

0 1 278 

0 132 

0 1 305 

0.094 


TOT PRESS 
LOSS PAHAM 
O’, CM 9 
0 i 0 ? 4 
0.017 
0.069 

Djoi? 

0.015 
O - . OPS 

OVERALL PERFORMANCE SUMMARY 


ADB POl'v MOKFN RISE/ STAT PRESS 

EFFICIENCY EFF IC I ENrv NBAS T RISE RISE COEFF 
613550 0 1 1 1 3 

0 1 ? 2 1 6 0 1 1 22 

6 J 9570 0ll39 

0.6553 o'. 16 ? 

618179 0 1 166 

615934 0 1 1 18 

6 1 3645 0 1 003 


PERFORMANCE PARAMETERS 

Total Pressure Ratio - 
Polytropic Efficiency • 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

. 1.4507 0.9948 0.9796 

0.8209 0.9611 


Percent Design Speed - 100.0 Discharge Valve Setting- 15.0 

Cor, Bottle Weight Flew- 221,89 Vane Schedule - 0.0 


IE Chock Flcv/Hot.Flow « 0.9702 TE Check Flcw/Nor.Flav « 0.9709 

A»*uned IE Flew Cooff. - O .9550 Assumed TE Flow Coeff. - 0.9350 



G) 
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Blade Element Data For Undlstorted Inlet Testing (Continued) 

Sjyera 

ROTOR SLADE Riw ; NASA Ta$K I 


RADIAL 

REL INLET 

ABS INLET 

POINT NlfHBER 
CMBR ln 

BLADE ELEMENT PERFORMANCE RESULTS 
5 READING NUMBER 30 DATS 

INCIO ANG INCID ANG INLET ABS 

2/27 /197L 
INLET REL 

INLET AX 

INLET ABS 

INLFT rsl 

POSITION 

FLOW aNG 

FLOW ANQ 

IE ANGLE 

HN CMBR LN 

SUCT RURF 

velocity 

VELOCITY 

VELOCITY 

tang vel 

t*ng vEL 

1 

' 64,07 

s; 

60)6(j 

3)47 

0)77 

• 665)62 

- 1512,98 

660)71 

0 ) 

1358)60 

2 

(67,94 

Si 

59,61 

3,33 

.0,30 

681.03 

1493.03 

67B.A5 

o'. 

.1328(60 

3 

•60.21 

Oi 

56)01 

. 4,20 

-5 

"686,57 

1381,24 

•686)55 

n) 

H99-.it 

4 

57.91 

Cl 

52 ) 56 

5.35 

- 0,49 

671.61) 

1761.74 

669)67 

0. 

1 068 ) l5 

5 

55.47 

5 1 

49 ) 7i 

5)76 

-i ,03 

652,37 

li 40 . 1 4 

643,33 

0. 

935)35 

6 

53.73 

Sr 

47.11 

6,62 

-1 .04 

601.01 

991.02 

577)71 

0. 

787,30 

7 

57.55 

n, 

4 6)13 

A. 42 

-1.48 

598.31 

953,66 

568)71 

0 ) 

747)62 

RADIAL 

REL EXIT 

ABS FXIT 

CMBR LN 

REL* DRV 

REL ?U»N 

EXIT ABS 

EXIT REL 

EXIT AX 

FXIT APS 

FXIT REL 

POSITION 

FLOW A»IG 

FLOW A No 

TE aNOLE 

ANG TE 

ANGLE 

velocity 

VELOCITY 

VELOCITY 

TANG VEL 

TANG VEL 

1 

58.97 

36)69 

54)80 

4)17 

5,09 

695.10 

1084,35 

558)36 

416.04 

928)20 

2 

58.90 

34,59 

54,4? 

4,48 

4,04 

682,10 

1065,86 

560,32 

386.35 

929 , 0 J 

3 

53.35 

36)44 

50)66 

7;67 

6,86 

. 7l5.lt 

938,20 

560,03 

444,45 

■757 58 
615)33 

4 

48.65 

4 S; 46 

43)79 

• 4,86 

9,27 

711,86 

819,78 

541,54 

461.88 

5 

41,03 

4 i ) 1 4 

32)15 

8.08 

14,44 

729)47 

72B')i8 

548,75 

479)03 

534.77 

477)06 

301,50 

168.59 

6 

30.05 

45.73 

14)29 

13.76 

76 .68 

752,54 

609,79 

521,76 

518.93 

7 

19.97 

5fi)06 

8)00 

11)97 

37)58 

814.88 

563)23 

618.35 


radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


ROTOR SPD 
at inlet 

i 358 ,'66 
1329.66 
1199,10 
1068. IS 
939.05 
787.36 
742.62 

ROTOR SPD 
AT fx!T 
1344.24 
1315.36 
1197,02 
1077.21 
956,(16 
636.27 
806,95 

PERCENT 

IMMERSION 

5)oO06 

10.0000 

35)6666 

50.0000 

75 )oooo 
9 o) jooo 
95,0006 


INLET A8S INLET REL AXIAL VEL 


hack no Mach no ratio 
0 *. 6 1 B J '.405 0 1 8 4 5 

0.634 1 ( 389 0.826 

0)639 i | 287 6)816 

0.624 i . 1 7 3 0* 809 

0 ) 605 i ',057 . 0 ! 852 

0)555 61914 6.902 

0*557 6*879 0 1 912 


OiFFUStON CHI 

factor 

0(366 0*,393 

0.367 0.4*2 

0 *. 426 0*. 471 

0)459 0 *. 5 1 7 

0)47? 0 ) 556 

0.510 0 J 561 

0 *. 554 0.556 


EXIT ABS 

BXjT REL 


., LOSS 

TOT 

press 

' ADB 

POI Y 

HOHFN RISE/ 

STAY 

KaCM no 

hach no 

SOLIDITY. 

coefficient 

LOSS 

paPah 

EFFICIENCY 

EFFICIENrY 

MFA .8 T R 1 SF 

RISE 

0)593 

5)921 

' 1)1340 

2 .) 153 


0*030 

6.7835 

fi ',7967 

0 *. 94 n 5 


0.585 

0.931 

1 . 3690 

■ 1,117 


0,027 

6.8355 

0 . 8469 

0 *. 986 0 


0)613 

0.804 

1 )5080 

2,098 


0.019 

0.8741 

5)8873 

0)9833 


0 . 61 ? 

o )704 

1*4840 

2.123 


Oi 0?4 

0.8579 

8.8670 

0.9547 


0.633 

6)632 

1)9060 

0 ) 055 


o)au 

6.9384 

5)9472 

6)9737 


0 *. 6 5 5 

6,536 

2.7176 

C ’,118 


0.023 

6 . 8974 - 

5.6988 

0)9567 


0)708 

6.489 

?) .3390 

2.116 


0.027 

0,8858 

5)8976 

p; 95 i 1 



Tfliv TOT TRAV TOT FIXED TOT FtXFO TOT 
PRESS Ratio temp RATIO PRESS RATIO TEMP RATIO 
1)597 l)l?l 1 *, 5 6 1 *1 ) 1 7 4 

1.584 1,166 1 . 59{ t )l70 

1 1 627 1,174 1,620 1,169 

1.593 i.i.*8 1 572 < 162 

11574 ljl*5. 1.571 !,.* 47 

1.545 1,170 1,536 1.147 

.1.603 1.169 1.546 -.150 


OVERALL PERFORMANCE ' SUMMARY 


PERFORMANCE PARAMETERS 

• Total Pressure Ratio » 
Adiabatic Efficiency «* 
Polytropic Efficiency - 

.Percent Design Speed * 100. X 
Cor. Konlo Weight Plow- 219.33 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXES INST. TWW. INST. 

1.5630 1.5805 1.5S05 

0.81(61 0.8666 0.8533 

0.8555 0.3763 0.6*6 

Discharge Valve Setting- 11.0 
Vono Schedule • 0.0 


I£ Check Flcw/Hot.Flow - 0.9959 TE CheckFlav/Noz.Flow - 0.97V* 

Aasumad LE Flow Coeff, • 0.9850 Assumed TE ?l<v Coeff, - 0.9500 



822070 


Blade Element Data For Undistorted Inlet Testing (Continued) 


radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RAD I iL 
POSITION 
. 1 
7 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

i 

7 

3 

4 

5 

6 
7 

RASUL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 

, 7 


rbl Inlet 

FLOW ANG 


REL EXIT 
FLOW ang 


ROTOR SPD 
AT INLEt 


ROTOR SPD 
AT EXIT 


AHS INLET 
FLOW ANG 
34 ! 52 
34 02 
34,49 
37 97 
38,39 
43.07 
47)38 

ABS FXIT 
FLOW ANO 
»’ 

• 7, 6 1 
,n)9i 
o? I 74. 

oTUS 

el ) 69 
ip '.46 

INLET aBS 
KACW NO 
O', 576 
0.575 

0)647 

0.64? 

0)66l" 

0)663 

0)707 

EXIT aBS 
pacw no 
0)449 

0 ) 5 i 7 
0)536 
0)504 
0)520 
0)510 
0.905 


PERCENT TRaV TOT 

immersion press ratio 

5.OO06 0)^50 


16.6606 

36)6606 

56.6666 

70)0066 

95.6666 

95,666b 


0)795 
0 ) 7flB 
0)98t 
0 : 79{ 
0)984 
0.741 


POINT NUMBER 

CMBR LN 
LE ANGLE 
39)47 
37.11 
37) 01 

39) 86 

40) 86 
42.22 
42)76 

CMBR LN 
TE ANGLE 
iU)13 

-10.10 

• 8)87 
-8.75 
„i9)£6 
-10,58 
-12)36 

INL§T REL 
mach no 


STATOR BLADE RfW I NASA TASK | 

BLADE ELEMENT PERFORMANCE RESULTS 
5 READINO Nl HPER 30 0AT8 


2/27/1975 


INctD ANO 
SUCT SURF 


EXIT REL 
mach no 


1 ,5230 
1 .5446 
1 )4310 
1.7420 

1 ) B 800 

2) 6510 
2.0986 

TRAV TOT FIXED TOT 
TEHP RATIO PRESS RATIO 
6)985 0 ) 968 

1 .004 6)971 

5)996 6)989 

T 6,994 

6,994 


INCIO ANQ 
HN CHRP LN 
iP)'9S 
-5,09 
-7,52 
= 1 . 83 

iP. 47 
n)«5 
4)62 

DEV 
ANG TE 
9 ) 4 0 
7.49 

9) 78 
7)01 
7 . <6 
R. 89 
7)90 

AXIAL' VEL 
RATIO 
0)944 
1 .049 
1.048 
1.009 
1.030 
1.07J 
1.076 


LOSS 

SOLIDITY COEFFICIENT 


TURN 

angle 

38)26 
34,63 
35,58 
39,71 
40,09 
44,76 
49 .84 


6,995 

0.996 

5)997 

6,964 


0)976 


0,145 
0. 0<3 
0) 0*4 
0.023 

0) 025 
0,040 
9.083 

FIXED TOT 
TgMP RATIO 

1) 000 
l)000 
1,000 
1.000 
1)600 
1,060 
1,060 








INLET AfiS 

INLET 

PEL 

INLET AX 

VELOCITY 

VELOCITY 

VELOCITY 

701,59 



363)80 

693,11 



374,46 

747. 00 



600. 77 

744, 70 



585.96 

759.64 



591,92 

761.71 



551.44 

813.76 



5 4 6 ) 3 2 

EXIT ABS 

EXIT 

REL 

EXIT AX 

VELOCltY 

VELOCITY 

VELOCITY 

532)39 



532)34 

603.32 



602,66 

629)63 



629)79 

592.17 



591.74 

605)25 



603)49 

594,13 



592,05 

590)33 



587)89 


INLFT APS 
TANG VEL 
417)54 
387,74 
444.02 
457)78 
468,90 
515.60 
593)68 

EXIT APS 
TANG VEL 
;16)l0 
-27,45 
10 ) 03 
-17,97 
-3 7.9? 
-17)48 
•25)31 

DIFFUSION 


INLET REL 
TANG VEL 


EXIT REL 
TANG VEL 


CHI 





0.444 


0,203 




0)323 


0.226 




0)335 


0,243 




0.387 


0.298 




0)377 


0)333 




0)388 


0)334 




0)453 


0'.284 

PRESS 

ADB 

POl'Y MOMPN RiSE/ 

STAY 

PRESS 

PARAM 

EFFICIENCY 

EFFICIENCY HEAR t rise 

RISE 

COEFF 

0 ) 0 47 


0,4979 



0) 189 

0.014 


6.9278 



0)211 

0 ) 0 1 4 


6 J. 85n 1 



0)225 

0.007 


n)fl?n8 



0 ) 7 7 8 

0 ) 00 7 


0)9777 ' 



0)310 

0,010 


Q ! 861 7 



0)311 

0.028 


0)6173 



0.260 


OVERALL PERFORMANCE SUNMAKT 


PERFORMANCE PARAMETERS 

Total Pros sure Ratio ■ 
Polytropic Efficiency - 

Percent Design Speed « 
Cor, Nozzle Weight Flov- 

IE Check Flcv/Noz.Flov » 
Aaeucod IZ Flew Coeff. • 


STAGE .DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.-5630 0.983? 0.9825 

0.8555 0.9757 


100.1 

219-33 


Dlecharge Valve Setting- 
Vane Schedule - 


0.9795 ™ Check Flov/Noz.Flcw. 
0.9550 Aaouned TE Flow Coeff. 


11.0 

0.0 

0.978L 

0.9350 


03 

to 



CT> 


822770 


radial 

NHL INLET 

ABS inlet 

POSITION 

FLOW AND 

CLOU anq 

i 

64)65 

5; 

2 

63,32 

-J 

2* 

n. 

3 

60.77 

4 

5« t S3 

5 

56 '.04 

s: 

6 

SitJS 

n) 

7 

53. *7 

n , 

RADIAL 

REL EXIT 

ABS FXlT 

POSITION 

PLOW ARfl 

plon ang 

i 

57 : 72 

40 J 96 

2 

57.54 

38 28 

3 

52.67 

41.63 

4 

49:i7 

43:84 

s 

4*? s 37 

43,83 

6 

3?', *2 

44:73 

1 

iA.’l 

53.25 

RADIAL 

ROTOR S P D 

INLET A8S 

POSITION 

AT INLET 

bach no 

1 

1355:il 

o:6oj 

2 

1326,19 

0.622 

3 

li«6.67 

0.62,7 

4 

1067,77 

0.606 

5 

934 J 72 

0.59{ 

6 

787.01 

0,542 

7 

742:36 

0.532 

RADIAL 

ROTOR SPD 

IX I T ABS 

POSITION 

AT EXIT 

Hacw no 

1 

134 l) 76 

0,614 

2 

1314, «1 

0.605 

3 

1196.60 

0,627 

4 

1074)82 

0,60.7 

s 

955,74 

0 J 62( 

6 

835,97 

0,622 

T 

806.66 

0.699 

RADIAL 

P2P.CEK? 

TRAV tot 

POSITION 

DOSRSIOH 

press ratio 

1 

sjnooo 

i:694 

2 

1 0 '. n 0 0 6 

1.664 

3 

so) 5506 

l)T15 

1,648 

4 

56,0600 

76,6666 

5 

1 62t 
1,543 

6 

96,6666 

7 

95.0006 

i;653 


Blade Element Data For Undistorted Inlet Testing (Continued) 

ROTOR BLADE ROW Z NASA Task j 


POINT Nu m B c R 
CHBR ln 

BLADE ELEMENT performance RESULTS 
2 READING NUMBER 27 DATE 

1 NCI 0 ANo INC1D A ,G INLET ARS 

2/27/1970 
INLET rel 

inlet AX 

INLBT ABS 

INLET REL 

LE angle 

MN CM0R LN 

SUCT SIR" 

VELOCITY 

VELOCITY 

VELOCITY 

tang y?L 

TANG yEL 

60:60 

4,00 

1,30 

649.95 

1503)62 

644.97 

0, 

1358,11 

l328)l» 

59:61 

.7,71 

5,68 

669)66 

1487,45 

1373,52 

125i,60 

1131,92 

667) 31 

0 

56:61 

A. 76 

6.30 

670*. 63 

670.61 

0! 

1198,67 

1067)77 

52156 

6 ',07 

O'. 23 

652.98 

651.10 

0) 

49 : ti 

‘ 4:33 

-6:46 

636)39 

629)54 

•; 
0 | 

934)72 

47:11 

7,2< 

-6.42 

5B5)*D 

982,47 

564)46 

T07)ei 

742.36 

44:13 

7,34 

-6:56 

578.47 

94i,i3 

549.85 

0. 

CMRR LN 

REL DEV 

Rel turn 

EXIT AflS 

EXIT REL 

EXIT »X 

EXIT APS 

FXIT REL 

TE ANGLE 

AVB Tg 

ANGLE 

velocity 

VELOCITY 

VELOCITY 

tang vel 

tang vel 
86*) 50 

34:85 

7 j 42 

6: 88 

727,48 

1028)42 

548)49 

475)26 

54,42 

3,12 

5,78 

710,77 

1038,47 

556,81 

*39,48 

489,68 

*74)43 

50 '.68 

1.39 

8,70 

737 21. 

896,34 

550.90 

706:91 

4,3,179 

1)38 

OJAS 

705,07 

777)63 

308)47 

48S-:-3i 

?.8A),5l 
■ r«57;28 

32:'l5 

9,22 

i4:*7 

721.02 

693,19 

5l9.l8 

49«L#6 

534)78 

14J29 

tAjU 

21.93 

719,05 

S4*)28 

517)55 

471)02 

479)45 

29o; 18 
164:35 

8.00 

10, 4i 

34.56 

806,91 

642.J1 

INLET REL 
mach no 
1 '.396 
1 : 3 32 
1,277 
i,i6i 
1,648 
6,905 
6,864 

EXIT REL 

AXIAL vel 
RATIO' 
8,831 
0,B34- 
0,B2l 
0 781 
0 , 8 ?5 
0 834 
0,872 

LOSS 

TOT PRESS 

ADB 

pol't 

DIFFUSION 
factor 
0)434 
0)409 
0 465 
0 495 
0 504 
0,552 
0.6(13 

WOMEN RISE/ 

CHI 

0)426 

0)44* 

0)510 

0)55* 

0)607 

0)428 

0)621 

STAT PRESS 

Mach no 

SOLlBlTy 

COEPFICIENT 

LOSS PARAM 

8Ef ICIENCY 

efficiency 

MEA5 t rise 

RISE coeff 

0 j B 6 8 

i:334o 

9 J 145 

0 | 0 33 

0)7969 

6 * 8q32 

0)9706 

0 ) 313 

0 J 884 

l'. 3696 

0,129 

0,075 

0,8361 

6)8477 

O', «932 

0)336 

5,763 

1 : 3 0 4 0 

0.0«4 

0.019 

0,8890 

5)8971 

0 ) 96 8 2 

o) 421 

0,665 

lU84o 

0J102 

0,020 

0,8848 

6)8925 

6,9420 

0,9548 

O'. 499 

6,390 

1.90*0 

ojose 

0,012 

0,9380 

0 ) 9409 

0)5*0 

6,488 

2 , 2l 76 

0,110 

0,022 

0,8970 

6,9033 

C;926l 

0.671 

6,448 

2.3.796 

0.146 

0.029 

0,6844 

6 ) 8 9 1 6 

0)9465 

0.706 



OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pressure Ratio - 
Adiabatic Efficiency - 
Polytropic Efficiency ■ 

Percent Design Speed « 100.0 

Cor. Jfortle Weight Flew- 217. IT 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED IKST. FIXED HIST. TRAV. DST. 
1,6239 1.6L63 1.6611 

0.8513 0.8776 0.8607 

0.8616 0.8859 0.8703 

Discharge Valve Setting- 09,0 
Vane Schedule - 0.0 


LE Check Flcw/ffox.Flcw - O. 99 O 8 TE Check Flcv/Noz.Flcw - 0.9719 

Axevuoed LE Flew Cocff . - 0 . 9850 Assumed TE Flew Coeff. - 0*9500 
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Blade Element Data For Undlstorted Inlet Testing (Continued) 

STATOR BLADE ROW ! NASA TASK 1 


RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADJAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


REL INLET 
PLOW ANO 


ABS INLET 
PLOW ANG 
4nj7S 

37 75 
30.67 
! 39 
41.12 
46.16 

55174 


BLADE ELEMENT PERFORMANCE RESULTS 
POINT NUMBER 2 reading NUMBER 27 D»TB 2/27/1970 


CMBR LN INCIO ANO 
LE ANGLE MN CMBR LN 
39(47 »)26 

39.il ;; 4i 

39.01 0..66 

39.80 ? ( 59 

40.86 5,26 

42.22 3.94 

42.76 7,98 


I NCI D ANG INLET aGS 
SUCT SURE VELOCITY 
730.96 
721,35 
766.66 
T32 ; «i 
745.44 
725(18 
802 1 30 


INLET REL 
VELOCITY 


Inlet ax 
velocity 

553(88 
570,75 
589, «6 

548(48 
558(67 
496,07 
504 ( 1 0 


INLET ABS 
TANK VEL' 
478(98 
*4! on 
489.21 
483(46 
487(02 
517,55 
616(67 


INLET REL 
.tang vet 


REL EXIT 
PLOW ANG 


ROTOR SPD 
AT INLET 


ROTOR SPD 
AT EXIT 


abs exit 

SLOW ANG 
= 2(43 
c?,40 
i.5a 
51(41 
= i ( 38 
55(23 
= ? ( 5 £ 

INLET aBS 
Mach no 

o) 617 
0.615 
o’. 655 

0 J 628 

0.644 

0(626 

0(604 

EXIT ABS 
Mach no 

0(446 

0 ( 502 
O'. 524 
0 ( 469 
0( 456 
0 ( 436 
0 ( 4 28 


CMBR LN DEV 

TE ANGLE AVC TE 

;11 ) 1 3 8(76 

-10.10 7.76 

• o8 ,87 iff ( 45 

*8(75 7(34 

o9(lo 7(72 

; 1 0 . 58 in',35 

•12(36 9(85 


TURN EXIT ABS 
ANGLE VELOCITY 
43 ( 17 533(99 
40,10 597.62 
38,59 620(51 
42,81 554.94 

42,50 536(63 
4 A, 39 513(27 
53.24 504(55 


EXIT REL . EXIT AX 

VELOCITY VELOCITY 

533(51 
596(46 
620(02 
553(76 
535(33 
511,68 
502.45 


FXIT ABS EXIT REL 

TANG VEL TANG VEL 

•27(67 
=25.02 

,ir;so 

=13,65 
Si 2(85 
= ?( 08 
=2l(99 


INLET rel 
hach no 


EXIT REL 

Mach no 


axiaL vfl 

RATIO 

0(963 

t.045 


I 051 
1,010 
<1.958 

I I 03o 
0.947 


OtPPUStON 

PACTOR 

CHI 

0(494 

0,38i 

0(241 

0.763 

0)379 
Ol 436 

0(277 

0 355 

0(457 

0,402 

0)462 

0(557 

0(445 

0(360 


LOSS 

SOL I 01 Ty COEPP TC I ENT 
1 ( 523d 0 ( 154 

1.5440 0,053 

1,4310 0.047 

1 . 7 4 7.0 G ( 0 3 6 

1 ( A 800 0,041 

7 ( 0510 0,052 

2.0980 0 ! 092 


TOT PRESS AOB 

LOSS PAHAM PPFIClENCY 

o)o«o 

0,017 
0.014 
0(010 
0,011 
0.013 
fl( OP? 


POLY MOMEN RISE/ 
EPPICIENCY HEA3 T RISE 
6 ; 5?a9 
5(3370 
0,8178 
6 . 8418 
6(8483 
6( 9 07 9 
6(6103 


STAY PRESS 
RISE COEPP 
0(224 
0.246 
0(296 
0(333 
0(378 
0(422 
0(334 


PERCENT TRAV TOT 
ikmeroioi? press ratio 

5(no0o 0(945 

10(0060 . 0(986 

3o'.noo6 0(987 

56,0600 0(987 

76.5665 0(979 

96)5566 0(987 

95.0006 0.926 


. TRAV tot pixeo tot 
temp ratio press Ratio 
6(988 ol 964 

1 ) 6 64 o(98a 

6.992 0,988 

6,994 0 992 

6.993 o!99o 

5)996 o)98s 

5.983 6.974 


FIXED TOT 
T6HP RATIO 
l'.OOO 
l(000 
l)060 
1,000 
1.000 
l) 0 jO 
1.000 


OVERALL PERFORMANCE SUMMAKT 


PERFORMANCE PARAMETERS 

Total Pronoun! Ratio • 
Polytrople Efficiency - 


STAGE DATA STATOR DATA STATOR EATA 
nXED INST. FIXED IEST. TRAV. IHST. 


1.6239 

O .8616 


0.9863 

0.9725 


0.9768 


Percent Design Speed • 100.0 

Cor. Nor tie Weight Flew- 217.17 


Discharge Valve Setting- 09.0 
Vane Schedule ' „ 0*0 


IE Check Flcw/Nor.Plcw - 
Assured IE Flow Coaff . • 


33 Checlc Plcw/Eor.Flov - O .9705 

0.9550 Assumed TE'Flou Coeff. - 0.9350 



o> 

05 
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Blade Element Data For Undistorted Inlet Testing (Continued) 


rotor aim row l nasa task, i 






BIA0F ELEMENT PERFORMANCE RESULTS 







POlNf NUH9ER 

4 READING number 

29 DATE 

2/27/1975 



RADIAL 

REL INLET 

ASS INLET 

CN0R LN 

INCtO ANG 

INCTO ANO 

inlet ASS 

INLET REL 

INLET AX INERT AOS JNLFT REL 

POSITION 

FLOW ANG 

rtow ang 

LE ANGLE 

HN CH3R LN 

SUCT RyRF 

velocity 

VELOCITY 

velocity tang VFl 

tang vEL 

i 

65,17 

ol 

60 1 60 

4.57 

t,«7 

633:52 

1499,01 

620)46 6) 

1356)54 

2 

64.27 

Cl 

59,61 

4.66 

1,43 

642.65 

14 75. 08 

640,89 0) 

1326)62 

S 

61.74 

5i 

56,01 

5.73 

1.27 

644.64 

1361.36 

644.43 0. 

1199.06 

4 

60.00 

Si 

52156 

7.44 

i ; 6o 

615)58 

1234.31 

616.40 0) 

1068) 12 

5 

57.68 

St 

49.71 

*,17 

1 ,38 

595,16 

1108,37 

586.91 0, 

935,02 

6 

56.00 

Si 

47 111 

6,89 

1,23 ■ 

553,20 

962. ?0 

530 ) 96 0, 

287)27 

7 

54.80 

r>. 

j£l 13 

S.67 

5.77 

551.08 

924.74 

523. SI I. 

7 4 9 . * 

RADIAL 

REL EXIT 

ABS PX I T 

CM0R LN 

REL DFV 

pel turn 

EXIT. a8S 

EXIT REL 

EXIT AX EXIT AMS 

EXIT PEL 

POSITION 

flow ang 

FLOW ANC 

TE ANGLE 

ANO TE 

ANGLE 

VELOCITY 

VELOCITY 

UElOCTtY TANG VFL 

tang VEL 

1 

56.54 

44 1 04 

54 J 80 

1,74 

6)83 

T55.58 

984.71 

542) 06 524.14 

820)04 

2 

57,05 

41 ,40 

54.42- 

7.63 

7,72 

T24 , 58 

998.49 

542)46 478.74 

837, 08 

3 

52.78 

44 ‘ 54 

50)68 

? 1 10 

6)96 

730,10 

865)25 

520,»7 517,03 

604,95 

4 

48.59 

46.40 

43.79 

5.26 

11 ,6o 

710.01 

746,22 

489.57 51 4 ) 1 1 

563)06 

5 

41,85 

47 ' 35 

32) 15 

9)76 

16,03 . 

713)31 

649,02 

482)50 523)83 

A3?) 22 

6 

34.98 

57,36 

i 4 1 29 

20,59 

21,12 

. 690,93 

516,69 

419,40 543.85 

292,39 ■ 

7 

17.97 

54,67 

6 1 00 

9,97 

36.83 

8l6 . 36 

498,93 

465.02 *54.1 7 

150 . 5U 

radial 

ROTOR SRD 

INLET ASS 

INLET REL 

AX 1 All VEL' 




DIFFUSION 

cwi 

POSITION 

AT INLET 

HACW no 

H4CW NO 

RATIO 




FACTOR 


i 

1358,56 

■ 0 ) 586 

1 | 387 

6)862 




0.474 

a ‘.45i 

2 

1328.62 

0.595 

1,367 

0,847 




0)441 

0.47(1 

3 

1199,06 

0 1 59 7 

1,762 

0,807 




0,493 

0.536 

4 

1068,12 

O'. 577 

1,141 

0,794 




0,520 

0.545 

5 

935.02 

0 1 5 49 

i , n 22 

0,822 




0)5.39 

0 ) 6 3 8 

6 

787,27 

0 1 508 

0,883 

6,796 




0.594 

0.685 „ 

7 

747.60 

0*506 

'6.849 

6 .888 




0)619 

0)681 

RADIAL 

ROTOR- SPO 

EXIT ABS 

EXjT REL 


LOSS 

TOT. PRESS 

aos 

■ POl. v M0WPN RISE/ STaT 99FSS 

POSITION 

AT EXIT 

nacm no 

Mach NO 

SOLID! Tv 

coErrictENT 

LOSS PARAM 

EFFICIENCY 

efficiency mfa's t rise rise ci-e r ' _ 

I . 

1344.20 

0 1 633 

6)825 

l)334o 

')182 

0 ) 0 38 

0 , 7886 

0.8544 0.9654 

0.337 

2 

1315.34 

0.61? 

6.844 

1.3690 

-.136 

0.027 

0 . 8409 

. 6)8531 0 ).97.34 

0)358 

3 

1196.99 

0 '. 6 1 9 

6)729 

1 1 5080 

- 1 1 6 1; 

Ol 070 

6,4872 

0 ) 8957 ’ 8)9714 

0)449 ■ 

4 

1077.17 

0)605 

0.636 

1 ’.6846 

lllOl 

0 ) 020 

6,8945 

6)9070 0)955? 

0*.528 

5 

956.05 

O'. 61 7 

6)557 ’ 

1 ) 9Q60 

:)065 

0,013 

6,9358 

‘ 6)9442 0)9453 

O’. 616 

6 

636 ) 24 

0.595 

0,445 

2. ?1 70 

’ , 1 16 

0,021 

0 , 9062 

0,9172 0.9269 

0)730 

7 

806.92 

0 - .69fl 

6.436 

213390 

-.159 

0.032 

0,8821 

6)8897 0)9148 

0.770 

radial 

PERCENT 

TRAV TOT 

TRAV TOT . 

FIXEO TOT 

F-lXFO TOT 


. OVERALL PERFORMANCE SUMMARY 


POSITION 

3 KKSRGIOW 

press ratio 

te m p ratio press ratio 

TEMP PATIO 



STAGE DATA ROTOR DATA 

ROTOR DATA 

i 

5, noet) 

■ 1 ) ?8l 

1,;>35 

1 738 

1)218 


FIXED INST. FIXED INST 

TRAV. INST. 

2 

io, ooio 

1 1754 

1 j?08 

1 758 

1 ,208 





3 

30,0000 

l’. 76i 

i « ? 5 3 

1 .750 

1 1 196 

Total Pressure Ratio « 

1 . 5761 ' 1.7020 

l.TlW 

4 

50.5666 

l‘.70? 

1,106 

1 *689 

1 ! 1 V 

Adiabatic Efficiency - 

0.8JOL 0.8776 

O.663O 

5 

75)5666 

i|46i 

i ) 1 76 

1 «<6 

1 163 

- Polytropic ■ Efficiency « 

0.8609 0.8865 

0.8730 

& 

y 

90.0000 

95.0000 

1,586 

1.702 

1 , 1 58 
• t 1 186 

1,600 

1*601 

1,159 
1 ll A4 

Percent Design Speed " ■ 

100.1 Discharge Valve Setting- 7.5 







Cor. Ttoiilo Weight Flow- 

212,65 Vane Schedule 

- 0.0 







LB Check. Flow/Nax.Flov » 

0.9793 TE Check F1 cw/K02.F1cw 

- 0.9653 







Aeouned LE Flow Coeff. - 

O.9850 Aflouaeii TO ?lcw Coeff. 

* 0.9500 



027870 


Blade Element Data For Undistorted Inlet Testing (Continued) 


STATOR BLADE ROM • NASA TASK 1 


POSITION 

1 

2 

3 

4 

5 

6 
7 

BADliL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RAOUL 

POSITION 

1 

2 

3 

4 

5 

6 

7 


POINT NUMBER 


BLAD b ELEMENT PERFORMANCE results 
4 REiOINS NUMBER 24 DATS 


2 / 27/1975 


RAOUL 

REL INLET 

AOS inlet 

cmrr ln 

INCIO ANQ 

I MCI D ANO 

INLET ABS 

INLET RgL 

JnLet ax 

INLET, A9S 

INLET RBI 

POSITION 

riow ANQ 

FLOW *NG 

LE ANGLE 

MN CH3R LN 

SUCT SURF 

VELOCITY 

VELOCITY 

VELOCITY 

TANG vel 

TANfl VSL 

1 


43)87 

39)47 

4)*d 


759)07 


547)74 

526)04 


2 


4lt 6i 

39,11 

1 70 


734)50 


555,93 

4BO.OO 


3 


47,6.1 

39.01 

3,62 


755.63 


555.74 

511.84 


4 


43,99 

39)00 

4.19 


734.61 


577.73 

50»,no 


5 


44,72 

4 0)86 

3)86 


731,84 


517,82 

517, T6 


6 


•49 95 

42.22 

7,68 


690.14 


441,48 

524,36 


7 


57.21 

42)76 

9.45 


802)73 


488,41 

629,93 


radial 

REl) EXIT 

*03 EXIT 

EHSR LN 

DEV 

TURN 

EXIT ABS 

EXIT REL 

EXIT AX 

EXIT ARS 

EXIT R8L 

POSITION 

FLOW ANQ 

FLOW *Ng 

tE ANOLE 

ANO T£ 

angle 

VELOCITY 

VELOCITY 

VELOCITY 

TANG VFL 

TANS VBL 

1 


•i ) 3i 

:Ji)u 

9)82 

*8 ; 1 7 

552,20 


552)65 

^12)58 


2 


el .29 

- 10.10 

8.81 

47". 09 

609.49 


609,10 

•13.69 


3 


5)61 

-8)87 

9)48 

4? ) 02 

601.67 


601. A9 

6). IT 


4 


5)63 

ia.73 

9.38 

43.36 

543,33 


542. A9 

5)97 


5 


i ) 2\ 

.=9)16 

Ifl’.Sl 

43, 5* 

499)08 


497)90 

10,51 


6 


.7.10 

-10,58 

17,68 

47,80 

461,88 


460,1*5 

16,00 


7 


• 4)04 

-12.36 

8,32 

58,25 

456.10 


453.61 

-32.03 


RADIAL 

ROTOR SPD 

INLET A0S 

INLET REL 

AXIAL VFL 





DIFFUSION 

CHI 


AT INLET 


ROTOR SPD 
AT EXIT 


kacw NO 
0)6T6 
0.621 
0,642 
0.627 
0 J 629 
0.594 
0)69i 

EXIT APS 

MiCN no 

0)458 
0.509 
0)505 
0) 457 
0)427 
C.396 
o:js« 


PERCENT ' TRiV TOT 
EMERSION PRESS RATIO 
5.0005 


mach no 


RATIO 
l) 009 

1.096 
1,083 
1 .029 


1.042 

6)929 


EXIT REL 
Mach no 


lo,nooo 

35.0660 

So,no6o 

70,0000 

96.5666 

95.5666 


0.945 

0)99{ 

0 )$ 8 i 

0.9B1 
0,974 
0,488 
0 ) 4l4 


1 ) 5236 
l)5440 
1 >310 
1.7426 
1 J88OO 
2. 0510 
215980 

TRAV TOT rtXEO TOT 
TEMP RATIO PRESS RATIO 
0,986 

i,000' 

5.994 

6.995 
5,993 


1,05s 

SOL 1 0 1 TV COEFF [Cl ENT 


0,131 
0. 047 
r)o49 


■,048 

1,059 

',097 

'.098 


TOT PRESS 
LOSS PARAH 
0 ) 043 
0.015 
0) 015 

0.014 
0)016 
0.024 
0 ) 023 


1 , vvj 
T ,001 
5.981 


0,968 

6,989 

6.988 

6.989 
0.986 
6,98$ 
0)971 


FIXEO TOT 
temp ratio 
i) 6 oo’ 
1)000 
1,060 
l.ouo 

1 ,OQO 

1,600 

1.660 


FACTOR 

0)505 D J 256 

0.3"6 0,278 

0)406 0,295 

0.455 0.379 

0)499 0)432 

0.507 0.503 

0)625 0 1367 

ADB POI V MOHBN RISE/ STAT PRgSS 

EFFICIENCY EFFICIENCY MFAR T RISE RISE COEFF 
6)55*3 0 ) 236 

6.8941 0.260 

6)8197 0)275 

6.84*1 0.357 

5)8172 0 ) 409 

0,9113 0) 462 

0.5850 0.360 

OVERAIA PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pro injure Ratio » 
Polytroplo Efficiency « 

Percent Deelgn Speed » 100. 1 

Cor. Nozzle Weight Flow- 213.65 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 


1.6761 

0.8609 


0.981*7 

0.9711 


0.9702 


Discharge Valve Setting- 7.5 

Vane Schedule - 0.0 


12 Check Flcv/Noz . Flow - 
Aiauntd 12 Flow Coeff. - 


0.9704 TE Check Flow/No*. Flow 1 
0.9550 Aeauned TE Flow Coeff. 1 


O .9885 

0.9350 



<T> 

00 


522870 


Blade Element Data For Undistdrted Inlet Testing (Continued) 


RADIAL 

POSITION 

1 

2 

3 

4 

5 
4 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

' 5 
4 
7 

radial 

POSITION 

1 

2 

3, 

4 

5 
4 
7 

RADIAL 

POSITION 

1 

2 

3 


• 5 
4 
7 

RADIAL 

POsiTION 

1 

2 

3 

4 

5 
6' 

7 


ROTOR 8LADE ROM l NASA TASK I 

• , . RLAOF ELEMENT peri *.<maNCE RESULTS 

point number 3 reading nuu-ier 24 date 


REL INLET 
PLOW A NO 
66,37 
65.4i 
61.94 
62.13 
59.19 
57,63 
54,56 

REL EXIT 
PLOW ANG 
56.17 
56.09 
53.34 
49,59 
’43.69 
'36 . 20 
17.7c 

ROTOR SPD 
AT INLEt 
1358,03 
1328.11 
1199,59 
1067.76 


ABS INLET 
PLOW A NO 

jji 

2i 

?r 

0. 

0; 

n. 

0 1 

ABS FXIT 
plow *ng 
44(i6 
45" 15 
46(57 
49 ( 06 
■49(66 
54(84 
56(06 

INLET ABS 
NaCH No 
0(55? 
0.563 
0(59? 
0.520 


CM8R LN 
LE ANGLE 
60 ( 6c 

59(61 
56 ; 61 
52(56 
49(7i 
47 (l! 
46(l3 

CHRR LN 
TE ANGLE 
54(80 
54(43 
50(68 
43.79 
32(15 
14(29 
8(00 

HLET REL 
hach no- 

1(349 
1 ,349 
1,258 


934,66 

0.519 

1 .004 

786.97 

0 ( 476 

■ 6(863 

747.31 

0(47? 

0 ( 827 

ROTOR SPD 

EXIT ABS 

EXIT REL 

AT EXIT 

kacm no 

hacm no 

1343.66 

0 ( 644 

6/771 

1314.83 

0 ( 629 

oi794 

1196,5? 

0 ( 6 1 7 

0 ( 705 

1076.76 

0.609 

o!404 

955.68 

0(598 

0(530 

835.92 

0(587 

6(417 

806.61 

0(692 

6(411 

FERCEIIT 

TRAV TOT 

. TRAV TOT. 

IMMERSION PRE-S RATIO 

TEMP RATIO 

5. O000 

1.835 

l(754 

10.0000 

1*811 

1 .736 

30(0000 

1(79? 

l(7l6 

5o(6o06 

1(745' 

i 199 

7o(nooo 

1 ( 678 

1,176 

.96.6600 . 

1.605 

1,163 

95.6006 

1(743 

' 1 ! 1 9l 


I NCI D ANG 
MN CM3R LN 
5(77 
5.36 
5,93 
9.57 
9(48 
10.'52 
10.43 

REL DEV 
ANG ’Te 
l(37 
, i .67 
2(66 
4.90 
10.-94 
21 (91 

9(70 

AXIAL VEL 
RATIO 
0,867 
0.868 
0*.78o 
0 .834 
0 ( 8 1 2 
0(779 
0.912 

LOSS 

SOLIDITv COEPflciENT 
1(3340' - ; so? 

1.3690 -.173 

l(508(l ^ (ll 9 

.1 .6840 '(llO 

1 ( 9Q6Q "(086 


INCtn ANG 
suct sure 
3.07 
2.77 
-1.47 
3.73 
. 2.49 

2.86 

2,53 

REL TURN 
ANGLE ' 
10(20 
9.32 
8,60 
13.54 
16 ( 11 
21,43 
38,86 


2.2170- 

2(3396 

FIXEO TOT 


1*804 
1,779 
(723 
1.660 
l’.620 
1 (611 


126 

186 


rlXEO TOT 
TEMP ratio 
1(236 
1,227 
t.205 
1 ( 189 


1,170 

1.144 

l(l66 


INLET ASS 
VELOCITY 
598,79 
609.88 
638(44 
566.24 
565 (15 
519(75 
515,66 

EXIT A8S 
VELOCITY 
773.48 
749.13 
725,36 
718.65 
699,76 
678.17 
606(06 


TOT PRESS 
LOSS PARAM 
0 ( 0 4 3 
0,035 
0 ( 0 2 4 
• 0.022 
0.016 
0,023 
0,038 


2/27/1970 

INLET REL 
VELOCITY 
1484.J8 
1461.44 
1358,26 
1208.56 
1092,24 
9A3.il 

903.84 

EXIT REL 
VELOCITY 
926,28 
946,35 
835,13 
711,98 
620,48 
486,43 


INLET AX 
VELOCITY 
594,20 
607.74 
638.92 
564.61 

557.32 
498,66 
490,14 

EXIT AX 
VELOCITY 
5|5(n8 
527.46 
498.58 
470,85 

452.32 
388,5? 


’ ARS 

INLET REL 

1 VEL 

TANG VEL 

0, 

1354(03 

0. 

1326.11 

o( 

1196(59 

0. 

1067(70 

6, 

934.66 

0. 

786,97 

0, 

747.31 


EXIT ARS 

tang vpl 

575,19 
530,76 
526(69 . 
542(81 
532,61 


EXIT REL 
TANG VEL 
7A R ( 49 
784,57 
669(84 
533(94 
■423(07 


478.72 

446.83 

664(00 

diffusion 

factor 

0,5?0 

0,464 

0(514 

0(545 

0.561 

0.670 

3(634 

147(61 

CHI 

0(451 
0.477 
- 0(558 
0(596 
0(642 
0 ( 7 1 9 
0(733 

ADB 

EFFICIENCY 

• POI V 

HOMRN r'Ise/ 

STAT press 

efp i 6 1 entv 

MEaS t rise 

RISE COEFF 

0(346 

0,7761 

5(7918 

6(9799 

6 , 8 1 i 0 

6.8240 

0(9759 

0(9668 

0(367 

6,8772 

6(8872 

fl(4U 

O'. 8 91 6 

0.8996 

0(9461 

0(544 

0,9203 

6(9758 

0(9274 

0(646 

6.9039 

5(9103 

0(9171 

0(781 

0.8702 

O'. 87« 7 

0,9007 

0.835 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pressure Ratio « 
Adiabatic Efficiency, m 
Polytropic Efficiency - 

Percont Design Speed 
Cor. Soule Weight Plow- 

IE Check Plcv/fior.Flcw - 
Aaouasd IE Plow Coeff. > 


STAGE DATA ROTOR DATA 
2TXED IHST, FIXED IHST. 


1.T037 

0.8281 

0.8405 


1.7377 

0.8613 

■0.8717 


ROTOR DATA 
TRAV. IHST. 

1.7517 

0.8505 

O .8619 


100.0 

20 L .03 


Discharge Valve Setting- 
Vans Schedule 


1.0773 TE Cheek Flcv/lJot.Flov 
O .9850 Aosumed TE Flow Coeff. 


6.0 

0.0 

0.9718 

0.9500 
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• Blade Element Data For Undistorted Inlet Testing (Continued) 


STATOR BLAOF BOH - NASA TASK I 

BLAOF FlEMENT PFRFOrw^HfiE RESULTS 
POINT NUMBER 3 READING NUM8FA 58 DATE 5/57/1078 


RADIAL 

REL INLET 

ABS INLET 

chbr ln 

INCIO ANG 

POSITION 

FLOW ANG 

FLOW ANG 

IE angle 

HN CH9R LN 

i 


47)99 

39)47 

6l52 

2 


44.57 

39.11 

5,46 

3 


44 1 70 

39lai 

5.69 

4 


46170 

39; 80 

A)96 

5 


47.10 

40186 

A. 24 

6 


57147 

42 1 22 

to! 25 

7 


5 Jl 66 

42176 

lfil9fl 

RADIAL 

REL EXIT 

ABS EXIT 

CMBR LN 

'• DEV 

POSITION 

FLOW aNG 

FLOW ANG 

TE angle 

A NR TE 

1 


■ 6 ) 27 

rll)U 

10.91 

2 


-0.19 

-ID. 10 

9.91 

3 


4 1 01 

• Si 87 

9 1 88 

4 


ilo? 

;oi75 

9*. 77 

5 


1 lot 

,-?)t0 

io)ii 

6 


s. is 

-10.56 

13.76 

7 


*3.78 

-l2'.36 

8*56 

RADIAL 

ROTOR SPO 

' INLET APS 

INLET REL 

AXIAL' VEL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

AT INLET 

hach no 
0 1 6 4 7 
0.637 
0.633 
0 1 62H 

oIaip 

01579 

0 1 6 8 4 

Hach no 

RATIO 

1,104 

•1,140 

1,103 

1,044 

6,969 

1.023 

6.867 


INCIO ANG 

INLET ABS 

INLET REL 

INLET ax 

INLFT ARS 

suet su»r 

VELOCITY 
776', 89 
758 . 36 
748 . 86 

739,45 

714.44 

674.64- 

796167 

VELOCITY 

velocity 

519)91 
540.74 
531 1 T5 
50 61.35 
484'.42 
408148 
469lf|0 

tang vfl 

577)27 
532.18 
52 A 1 (8 
837.41 

521 1 35 
531.76 
637.50 

TURN 

EXIT aBS 

EXIT REL 

.EXIT AX 

«X!T ARS 

ANGLE 

velocity 

velocity 

velocity 

fANG V"L 

48.71 

573,67 


573)86 

e2 , 1 8 

44.76 

616.13 


616.10 

-7,03 

43 1 69 

586177 


586)44 

10l30 

45,68 

5291*1 


528)44 

9 , A* 

46,09 

470*42 


469,34 

6)31 

49,29 

57.44 

419.69 


417,76 

23.18 

406184 


406,64 

- 2 6 1 6 5 


tirrusiON 

factor 

0 1 508 

0)4i5 

C,4?7 

0.407 

o;ssi 

0.558 
0 1 68? 


INLET BE.! 
TaNO VEl 


EXIT BEL 

TANG VEL 


CHI 

01551 
0,278 
0.504 
0 1 363 
0 1 453 
0 1530 
0.380 


RADIAL 

ROTOR S P D 

Bit t T aBS 

EXIT REL 

LOSS 

TOT 

PRESS 

A 09 

POl Y 

HflKFN RtSE/ 

statpress 

POSITION 

AT EXIT 

Hach no 

hach no solidity 

COEFFICIENT 

(loss 

PARAH 

IFFlCtENCY 

EFrtcIENOY 

HE A 4 T RISE 

PISF C>FFF 

i 


0.473 

1 18230 

r)i44 


0)fl4T 


515684 


0)233 

2 


0.511 

1)5440 

r.041 


0,017 


518264 


0.259 

3 


0.495 

1.6310 

r)068 


0,021 


517762 


0 ) 276 

4 


0 1 4 43 

1 17420 

0.081 


0.023 


0.7552 


0.341 

5 


0 1 396 

1 )8806 

f)075 


0 ) 02 n 


5)8o»? 


0)431 

6 


0.353 

2.0510 

f ,138 


0.034 


0,8675 


0.510 

7 


01343 

215980 

'.165 


0 1 025 


5.52*6 


0l354 


RADIAL 

position 

1 

2 

3 

4 

5 

6 
7 


-JSS? 1 ? TflAV- T0T . *R*V TOT FIXED TOT FIXED TOT 

Ul^i-sioh press ratio te m p ratio press ratio tehp ratio 

5.0000 01048 6(988 o)944 1*000 

lOloOOD 0 1 964 0.998 0.988 1.000 

30)n65c 0 1 976 6 1 99T 0 1 904 1 1 000 

50.0000 0.968 0,992 C,98l 1.000 

75,6666 o J 97? g, 994 6,983 1,690 

90.0000 O.tBi 1,001 0,972 1,000 

95.0000 0.B96 0.981 6.970 1.000 


OVERALL PERFORMANCE SUMMAKX 


PERTOFKAJCE PARAMETERS 

Total Proesure Ratio - 
Polytrople Efficiency « 

P»rcont De*lgn Speed - 100.0 
Cor. Noitle Weight Plow- 204.03 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.7037 0.9804 0.9693 

0.81(05 0.9751 

Discharge Valve Setting- 6.0 
Vote Schedule - 0.0 


125 Chech Fl<v/Ho*.Plcw - 0.9769 TE Cheek Flcw/Nox.Flov - 1.0139 

As «\a»d IE Flow Coeff. • 0.9550 Assumed TE Flow Coeff, . 0.9350 




Cl 

to 
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Blade Element Data For Undistorted Inlet Testing (Continued* 

ROTOR blade 304 • NAS* TASK 1 


RADIAL 
POSI yiOfi 
1 
2 

. 3 

4 

5 

6 
7 

.radial 

POStfiON 

1 

2 

3 

4 

5 

6 
7 

.Radial 

PejiriON 

1 

2 
' 3 

4 

5 

6 
7 

RADIAL , 
POSITION 
1 
2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

• 3 

4 

5 

6 . 

7 


BLADE ELEMENT PsRrORNANcE RESULTS 
POiNT N|jMB8R 12 RE ADI NS SUMMER 72 DAT* 3/ 3/1970 


set INLET 

ABS INLET 

CUB" LN 

INCH) ANS 

JNCI9 AND 

PkOH and 

flow ans 

te angle 

HN C H BR LN 

POST syRr 

44.41 

0 . 

60,6j) 

3.«1 

1.11 

63. ST 

0 . 

5»,4l 

3,76 

8.73 

60,71 

0 , 

56,01 

4,7j 

6.24 

98,59 

0 , 

52,56 

6,03 

8,19 

96.26 

0 . 

4 ’ , 7 1 

6,55 

*6.24 

54,59 

0 . 

« 7 .ll 

7,48 

18 • 1 ® 

53,54 

8 . 


7.4* 

38 , 49 

r e l e xit 

ABS EXIT' 

CMs» LN 

RfL De’ 

RjL TURN 

r uOh and 

PLOW aNG 

te A n GLE 

A»G TE 

|UShE 

61,35 

33.25 

54, 8 q 

6,55 

3,06 

60.42 

30.45 

54,42 

6,00 

2,95 

56. 5J 

34. 6 n 

50,68 

5,85 

4,18 

49.56 

39.66 

43,79 

5.77 

*•03 

41.96 

39 ,,62 

32, '15 

’>«f. 

14(29 

25.41 

43.73 

1«,29 

15,12 

U.l9 

22.56 

48. 35 

B . 0 0 

14,56 

88 .»* 

ROTOR SPD 

JNLEf ABS 

Inlet rel 

*XJAL veu 


AT INLET 

Mac” no 

MACH NO 

Ratio 


1496.08 

0.675 

1 1 594 

0.831 


1463.12 

0 i 690 

1.535 

9 . 34 8 


1320.44 

0^694 

1.419 

0 . 60 a 


1176,24 

• 0.674 

1 1 2’ 0 

0.837 


1029,68 

0,650 

3. 1 1 9 0 

8.886 


866,97 

0.595 

0.999 

0.983 


817,77 

0.589 

0 t 959 

*.’55 


ROTOR SPD 

EXIT ASS 

exit rel 


LOSS 

AT EXIT 

macm no 

HAC h .No 

sou cm. 

coetf 1 * 1 ent 

1480,28 

0,601 

liO* 7 

1.334j) 

0.210 

1448,50 

0,609 

1.063 

I! 369o 

8.161 

1318. 16 

o', 621 

0.927 

1.5080 

0.125 

1186.22 

0.657 

0(?’l 

1.684fl 

0.137 

1052,84 

0,683 

0.707 

1.9060 

8.125 

’20,89 

0,733 

0.611 

2.2170 

0.H2 

8B8.61 

■ 0.759 

0.55i 

2.33’8 

0.178 

PEP, CELT 

TRAV TOT 

TRAV TOT 

FIXED "TOT 

FJSEB TOT 

, mission press Ratio 

TEMP RATIO 

PRESS R A Tl 8 

TEMP 8*T ID 

5,0000 

1,558 

1.212 

1.523 

1.136 

10,0000 

1.572 

1.192 

1.571 

1.161 

30', 0000 

1,606 

11184 

1.613 

1.177 

10,0009 

1,623 

l.l’S 

1.556 

1,176 

70,0000 

1,628 

1.182 

1.617 

1,171 

90,0000 

1,636 

ll 1»0 

1,648 

1 J 174 

99,0000 

1.649 

lll’4 

1.607 

■ 1.171 


INLET ABS 

INLET rel 

INLET AX 

INLET ABB 

INLET »El 

VELOCITY 

VELOCITY 

VELOCITY 

tang VEL 

TANG VEL 

722',' 08 

1661,22 

716,54 

. 0 , 

1496 , 08 

706717 

1637,88 

1514,02 

733,59 

0 , 

1463,12 

740773 

740.71 

0 . 

1320.44 

720735 

1379,29 

7 IB , 28 

0 , 

1176,24 

6’7747 

1243.66 

687,8fl 

0 . 

in 2’,68 

642704 

1078.B2 

616 . 24 

0 . 

866,97 

635774 

1035,02 

6o«,23 

0 . 

81 7 ,77 

EXIT ABS 

gXIT «EL 

EXIT AX 

exit abs 

gXIT R E L 

VELOCITY 

VELOcIt 7 

VELOcIf 7 

tang VEL 

tang vel 

7137*’ 

1243,03 

595,42 

390.43 

1089,(5 

716777 

1249,87 

6i6,44 

362.36 

1086 , l4 

7 27 ; 3 3 

1085. 4o 

598,59 

412,87 

905,29 

7 6 9 '/ 9 i 

926,60 

600.96 

461.06 

705,16 

793700 

821, *0 

609,60 

5o*,64 

54.8 , 1 ’ 

845719 

7o3, T(j 

*05.77 

579,44 

341,45 

677',' 'u 

636,97 

577,03 

648,89 

239, T2 




DIFFUSION 

CM 1 




factor 





0,339 

0)338 




0,317 

0,355 




0,373 

0,4l3 




0,432- 

0,447 




0,447 

0.490 




0.472 

0.481 




0.525 

' 0.463 

TOT PRfiSS 

ADB 

POLY 

MOMEN RISE/ STa'T PRESS 

toss PA«AM 

EFFICIENCY 

EFFICIENCY 

NEAS T PISE RJSE C0EFF 

0,838 

0,6891 

0,7070 

0.8753 

0,221 

0,029 

0,7622 

0,7769 

0,8785 

0.238 

0.023 

0,8287 

0,8398 

0,9498 

0.312 

0,036 

0,7653 

0,7795 

0)9398 1 

0,373 

'0,024 

0.8615 

0,6706 

0,9377 

0.448 

0,028 

0,8740 

0,8825 

0,9525 ■ 

0,508 

0.035 

0.8497 

0,8594 

0,9579 

0.524 


OVERALL PERFORMANCE SUKKAHX 


PERFOFMAHCE PARAMETERS 

STAGE DATA ROTOR’ DATA ROTOR DATA 
FIXED IKSTe FIXED IKST. TRAV. ISS7, 

Total Pressure Ratio « 

1.5656 1.5920 

1.&39X 

Adiabatic Efficiency - 

0.7766 0.8076 

. 0.7685 

Poly-tropic Efficiency - 

0.7901 0.8196 

0:7835 

Percent Design Speed « 

110.2 Dlacharge Vnlvo Setting- 13.0 

Cor. Houle Weight Flew- 

230.69 Vane 

Schedule 

- 0.0 


LE Check Flou/Kot.Flow - 
Aeaumed LE Flow Cooff . • 


0.9078 TE Cheek Flaw/Hoe.Flcv 
0.9850 Aaauaed TE Flew Cob ft. 


0.9901 

0.9500 



(iJGJtO 


Biade Element Data For Undistorted Inlet Testing (Continued) 

mm BLASE JON > NASA TASK | 


PADlAL 
pn a t Tto*< 

1 

2 

3 

4 

5 

6 
7 


.RADIAL 

P0,! T tON 

2 

2 

4 

9 

6 

7 


AAftUL 

pn,i T ioN 

2 

3 

4 

5 

6 
7 


BAnjAL 

pssirtON 

1 

2 

3 

4 
9 
6 
7 

RACIAL 

PcsinoN 

1 

2 

3 

4 
9 
6 
7 


REli INLET 

ABS INLET 

FLOW ANQ 

FLOW ANG 
33.09 

29.00 
32.65 
36.05 
36.71 

40.00 
45.62 

REL EXIT 

AOS EXIT 

PlO w gNfl 

PtO H *N 6 


*0 . 93 
°0 . 9 j 
rt .44 
A» 1.67 
J* 0.85 
0 -»l 
-* 1.50 

ROTOR SP 8 

INLET A 3 S 

A 1 INLEt 

hack no 
o; 6 o 5 
0.621 
0,656 
0,690 
0 , 7 1 9 
0.249 
0.762 

ROTOR SPD 

EXIT A 0 S 

AT EXIT 

Hack no 

0,444 

0,525 

0.558 

0,519 

0 . 5 B 7 

0,623 

0,597 

FERCEHT 

TRAV TOT 

nCEPSIOK 

PRESS RArlO 

5,0000 

; 0,943 

10.0000 

0.907 

50,0000 

0.990 

30,0090 

0,947 

70,0000 

0.904 

90,0000 

0,975 

05 , 0000 

0.943 


SLADE ELEMENT P JRf DSA aBCE RESULT* 

POINT Ni,N 8 e* 12 READING NU*SE* 72 DAfS »/ 3/1970 


CW 0 N LN 

INCIO ANS 

1 NCIB ANG 

tE A^GLE 

HN CNflR LN 

$OCt gU*F 

37,47 

• 0.30 

JT.II 

- 9,23 


3 *.»i 

( 6.36 


3 ». So 

• 3.79 


40,«6 

* 4,13 


42.22 

* 1,34 


41,70 

2.66 


CRS B in 

0 E» 

torn 

if »NsLe 

A *0 r E 

*nsle 

• 11.43 

10.19 

34.04 

•jo.io 

9.10 

10.79 

* 0,47 

* 0.75 

9 . 3 i 

12.20 

7.06 

17,72 

•’.10 

0.2S 

17,56 

“ia .30 

11*39 

40,00 

-18, j» 

10.06 

47,13 

Inlet rsl 

AXIAL VEL 


MAC? ijQ 

RatIO 

O. 06 fl 

0.900 

1.010 

0.920 

1.034 

1.122 

1.139 



loss 

SOLlBlTt C®f FFIg I £N f 
I»l60 
0.096 
*, 0>6 
0 ,O<O 


«*jt net, 

MAC* so 


TRAV TOT 
TEMP PA t 1 0 

0 1 9 7 J 
0 , 9*1 
0 1 99 4 
0 i 944 
0,991 
0 | 99 J 
0,911 


1.523o 

1.544Q 

1.6310 

1 , 74? 0 

1,6000 

2.0510 

2.0908 

fixed tot 

PRESS »A T 1 6 
0.964 
0.907 
0,964 
8,960 
8.991 
9 1 97J 
0.166 


1.032 

0.069 

9,099 

nm tot 

TENS 9 a T | O 

1.000 

t .000 

1.000 
1,000 
1.000 
1.000 
1.000 



INLET IBS 
VSLOcItT 
717770 
78979 7 
704.97 
01 OT ®8 
8 i 0;»2 
66 1 758 
879763 


l N LET PEL 
VELOClfY 


INLET AX 

VELOcIyT 

*01.3* 

632.90 

643.77 

*54.25 

662.50 
645,33 

409.50 


INLET ABS 
t ang VEL 

391.04 

363.67 
* 12,47 
< 76,27 

493,90 

550.67 
422.99 


INLET rel 
tans VEL 


E»|T ASS 
VEL fi Cl »Y 
6297*4 
628742 

655746 

A07799 

406743 

720739 

6»67?» 


EXIT R£L 

yelo c i t t 


EXIT AX 
VELOct.V 
329,46 

exit ass 
t anq v tl 

cB , &i 

620,31 

*9,00 

655,16 

5.07 

607,06 

•17,70 

604,09 

•10.10 

724,00 

10. 1» 

*94,47 

•10,22 


EXIT R£L 
t aN 0 v el 





DIFFUSION 


CHI 




TaCtOR 






0.6*5 


0 .20T 




0.316 


o;221 




0.306 


0.220 




0.424 


0,2*3 




0,334 


0,266 




0.300 


0,219 




0.370 


0.211 

PRESS 

ADO 

polv 

HOHEN RISE/ 

STaT 

PRESS 

PiRAM 

EFFICIENCY 

EFFICIENCY 

Reas t rise 

RISE 

coeff 

0,052 


0,4721 



0,193 

0,206 

0,018 


O.B202 



0.017 


0,0738 



0.210 

0,011 


0,6280 



0;241 

0.000 


0,0507 



0,242 

0.022 


0,7763 



0,196 

0,024 


0,5930 



0.109 


OVERALL PEHFORMAHCB STOMARf 


PERFOFMAHCE PARAMETERS 

Total Preoeure Ratio - 
Polytrople Efficiency - 

Percent Do»lgn Speed » 110.2 
Cor. Hoeilc Weight Pic n. 230.69 


STAGS DATA STATOR DATA STATOR DATA 

ram mss. mm ikst. trav. ihst, 

1.5656 0.9334 0.9724 

0.7901 0.9640 

Discharge Valve Setting* 13.0 

Vane Schedule - 0.0 


IB Cheek Pl< 6 f/lfe*,Pl(W • 0.9953 TE Check Plov/Roz.Flow - 0.9684 

Accused IB Blew Cocff. * 0.9550 Aeeuteed TE Plow Coeff. • 0.9350 



630370 


RAOUL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

.RadIaL 

PBSf^lOft 

3 

3 

4 

5 

6 
7 

RAOUL 

POSi T iOW 

1 

2 

3 

4 

5 

6 
7 

.radial 

POSIT I OR 
1 
2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
1 


R£L INLgr 
TLOw ano 
64,43 
63 *?6 
60 , 69 
58,46 
56, iz 
54,53 
53,42 

RbL exit 

FLO h *UG 
60,36 
59,(3 

54.58 

48.59 
4o , 66 
34,64 
24,49 

ROTOR SPD 

at inle t 

t49?,53 

1*59,66 

1317,32 

1173,47 

1027.J5 

864,92 

S15.R4 

ROTOR SPO ' 
AT EXIT 
1*76,78 
1*45, 08 
1315,05 

1183.42 

1050.35 

’18,72 

886,51 

PERCENT 

IMMERSION 

5,0000 

10,0000 

30.0000 

10.0000 

70,0000 

90,0060 
’5,0000 


Blade Element Data For Undistorted Inlet Testing (Continued) 

ROTOR BLADE 504 • NASA TASK I 


BLADE ELEMENT PJRrORBANCE RESULTS 
PO}NT Nu M B5R 8 READING 4 'M3£R s7 CATV 3 / 3/1970 


ABS INtgT 

CHb” ln 

I NCI 0 ANG 

IKCIB ANG 

INLET aus 

inlet rel 

INLET AX 

TLON ANG 

LE ANGLE 

NN CM0R LN 

*uct su’f 

VELOCITY 

VELOCITY 

velocity 

0. 

60. 6(J 

3,83 

1, 13 

719, '7 0 

1*57, 01 

7l«, lB 

0. 

5».6i 

3.63 

(.62 

737, '98 

1635.61 

735,3’ 

0. 

56,01 

4.A7 

8,21 

739T»6 

15 1 0 » ®2 

739,94 

0. 

52.56 

5.9 0 

6.04 

722 .'22 

1377,90 

720.1* 

0. 

4». ?1 

6 » 4 1 

>0*36 

6»9V 48 

1242,78 

689,76 

0. 

4T.11 

7.42 

• 6. 24 

6 4 2',’Bi 

1077. t 6 

*16 . 20 

0- 

4*. 13 

7.29 

16 * 4 i 

637 Q3 

1035, 09 

6o5,5t 

ABS EXIT 

CMs" ln 

«el get 

RgL TURN 

EXIT ABS 

exit r e l 

£XJT AX 

FLO W *V G 
42.48 

. E *N G Lg 

T 54, «o 

A NO .£ 

5.36 

jNGig 

4,07 

V 6L°Cl,Y 

7»o;i6 

vELOcl ,Y 
1118,(5 

vELOcl.V 
552. Jl 

38.61 

34,62 

4.73 

‘ill 

749, '32 

1140, 6l 

584,37 

3’. 57 

50.68 

3>»0 

6.10 

764', '32 

1016,53 

589, 0 9 

42. Bj 

43.79 

* • *# 

» , 87 

7 8 J fl 7 

868,33 

574,26 


32.15 

e,3i 

If, 46 

*03726 

774,31 

566,25 

48.6O 

lj'2’ 

20*35 

1»,I9 

766724 

6,7, Jr) 

5q2<48 

52.11 

?.00 

16.49 

l*.9» 

83*748 

570.28 

So’. 36 


INLET ABS 

inlet r e l 

TANG VEL 

tang VEL 

0, . ' 

1492,55 

0< 

1459,66 

0. 

131? ,32 

0, 

1173,47 

0. 

1027,25 

0< 

064,92 

0. 

*15,64 

EXIT APS 

EXIT ReL 

.ANG V FL 

.ang v EL 

T 505,87 

T 970.92 

466,67 

978,41 

486,73 

*28,29 

932.22 

651,70 

546,87 

503,<* 

57l.5i 

347,21 

654,46 

232,04 


inlet ASS 
hacn NO 
0,673 
0,692 
0,694 
0.675 
0.652 
0,595 
0,590 


INLET «Sl 

MAC” NO 

1(549 
1,533 
1(416 
1 1 2*9 
lrl’9 
0,996 
0,958 


AXJAL vel 
RAtt# 

0, 77j 
0.795 
0.796 
0.797 
0.856 
0.813' 
0.8*1 


DirrusioN • CHI 
PACtOP 

0.439 0,40* 
0,406 0,425 
0,434 0,488 
0,485 0,534 
0.493 0.584 
0.550 0,609 
0.59o 0.670 


EXIT ABS 

EXIT RBL 

MACM NO 

M*C H NO 

0,623 

0,928 

0,630 

0,939 

0,645 

0,858 

0,664 

0,736 

0.687 

0,662 

0,658 

0,530 

0 1 7l6 

0(488 



LOSS 

. TOT 

PRE5S 

ADB 

POLY 

MOMEN RISE/ 

STaT 

PRESS 

SOLID ITT 

COEFP l C I EXT 

LOSS 

PaRam 

EFFICIENCY 

IFFICIENCr 

MEAS T RISE 

RISE 

COEFF 

1,3346 

0,227 


0,042 

0,7167 

0,7371 

0,9409 


0,277 

1.369J 

I.19J 


0,036 

0,7617 

0,7795 

0,9619 


g,298 

1.508# 

0.12* 


0,024 

0,6503 

0,86l8 

0.9413 


0.363 

1,6846 

1.192 


0,030 

0,8324 

0,8448 

0,9417 


0.438 

1,9060 

1,09] 


0.018 

0,9057 

0,9128 

0,9195 * 


0.545 

2,2176 

J.147 


0,027 

0.3731 

0,8819 

0.9220 


0,643 

2.3396 

0.176 


0.0*4 

0,8580 

0,6677 

0 9 0 5 7 


0,691 


TRAV TOT 
RRESS RATIO 


TRAV TOT flXEO TOT 

ten? ratio press ratio 


FUEt TOT 

temp SatIO 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 


1,789 

1(219 

l,77 0 

1,209 

Total Pressure Ratio • 


1.70L5 

1.7293 

1.7556 

1,774 

1(215 

1.726 

1,203 

Adiabatic Efficiency - 


0.8079 

0.8320 • 

0.8129 

1,760 

1.654 

1,201 

1(1*3 

1,735 

1.664 

1,189 

1,1*0 

Polytropic Efficiency - 


0.8218 

O. 8 LL 5 

0.8271 

1.711 

1,2b' 

1,*IS 

1,1(1 

Percent Design Speed » 
Cor. Hossle Weight Flcw« 

110.0 

229.89 

Discharge Valve Setting- 
Vano Schedule • 

9.0 

0.0 


LZ Check Flcw/jfoe.FloV » 0.991BTE Chock Plov/Koz.Flw - 0.9S85 

Ajiu&wI LB Flow Coeff. • O.9850 Assumed 7E Plow Gooff. - 0.9500 



RifitAL 

position 

1 

2 

3 

4 

5 

6 
7 

.840UU 

pasijtos 

2 


3lade Element Data For Undistorted Inlet Testing (Continued) 

STATOR BLADE ROW . NASA TASK J 


fiEk INLeT 

riiCH ANQ 


Met exit 

*w°w *Nfi 


ABS INLET 
flow *ng 
42.31 

38,81 

37.53 

40.22 

40.13 

48.86 

42.34 

A85 EXIT 
FlOy *NG 
•2,44 
■ 1.21 
0.35 
•1.05 
0-25 
0.64 
•4.12 


MD f NT N^bOH 

C^B 11 IN 
CE *NCLE » 
3’. 47 
3».U 
32,01 
32,80 
• 40,06 

42,22 
42.76 

CWB* ln 

iE A N GlE 
*11.13 
" 1 0 • iO 

•12,36 


BLADE ELEMENT BgRfORHANCE HESUITX 
8 HEADING NjMBM 67 DAT6 


3/ 3/1870 


-1NCID aN£ 
MN CMB* LN 
2. 84 
*1,18 
•1.44 
0-42 

•0-7J 

3,83 

4,70 

QeO 

A*0 t E 
8,49 
0,89 
9.4, 

' 7.7o 

39 

11-22 

8,28 


INCIO A NS 
SOCT lU^F 


>intAL 

ROTOR SPfl 

INLET a8S 

Inlet rel 

AX | aU VEL 


»e* 

Ay JNLE ? 

hacn no 

uacm no 

Ratio 


i 


0,626 


0.929 


2 


0.440 


0.977 


3 


0 i 677 


0,078 


4 


0,696 


0.944 


5 


0,716 


0;9»2 


6 


0,662 


1.031 


7 


0,713 


0.976 


.fttQUL 

ROTOR SPD 

EXIT aBS 

e*JT &SL 


LOSS 

PORTION 

AT EXIT 

Mach no 

MACf «0 

sOLlDlTT eOBFftjlENT 

1 


0 1 427 


1,5230 

. 6.132 

2 


0.405 


1,5440 

6 , 0(0 

3 


0.510 


1.6310 

9,047 

4 


0,492 


1.7420 

6.022 

3 


0,511 


1.8000 

0.039 

6 


0.4(2 


2,0510 

0 . 0*1 

7 


0,442 


2.0980 

0,009 

ftinut. 

PERCENT 

TRAV ,TOT 

f RAV TOT 

FIXED TOT 

FIXED TOT 

posijion 

IMMERSION 

PRESS R A t ! 0 

TEMP R*tIo »RES3 Ratio 

TE** 8atJ5 

1 

5,0000 

0,946 

0 1 979 

' 0.969 

1.000 

a 2 

to . 0000 

0.975 

1,000 

0.90} 

1,000 

3 

30,0000 

0.977 

0,992 

6.987 

1,000 

4 

' 50,0000 

0,966 

0(9*0 

6.994 

1,000 

S 

80,0000 

0,974 

0,99o 

0.909 

1,090 

6 

96,0080 

0,905 

0,997 

-0.979 

1.000 

7 

90.0000 

0 0 , 927 

0,979 

6.971 

1.000 


IN|j E T ABS 

inlet pel 

inlet ax 

INLeT ABS 

VELOCITY 

VELOCIt? 

VELOCITY 

TANG VEL 

754 J 1 9 


557,7! 

5 0 7 ,69 

76o 765 


599.33 

460.36 

790725 


632,58 

406,59 

*17?«» 


623,83 

526,9s 

834769 


*35,10 

535,31. 

7 ? 1 7 34 


931,06 

551,02 

8327*0 


539,9s 

*20.35 

EXIT ASS 

EXIT REL 

EXIT AX 

EXIT ABS 

yELOcl.y 

518757 

vELOcI t y 

velocI.y 

8 l 8 .il 

-ang v fl 
-23.8* 

505753 


505.37 

•12.38 

nun 


*18,92 

587,96 

5.9* 

•10.76 

*06?g9 


*04,79 

2 >*2 

549,21 


547,40 

6.07 

52*728 


523.2* 

•37.65 


INLeT «EL 
TANG VEl 


EXIT ReL 
t aNG v EL 


■ TO? PRESS 


diffusion CHI 

fac t or 

0,544 0>307 

0,435 0,315 

0,400 0.318 

0,467 0.371 

0,442 01392 

0,457 0,441 

0,555 0,369 

POL? MOKEN RISE/ STaT PRESS 


MSS EFFICIENCY EFF J C tENcT MBas T »IsE 'I $6 COEFF 


PEHFOFKAECE PARAMETERS 

Total Preooure Ratio « 
Polytropic Efficiency « 


0.6005 0,2*7 

0.7701 0,294 

8,8135 0.285 

0,7047 0,3*4 

0,8441 0.3*3 

0,9005 0 , 4 15 

0,6313 0,3*1 

OVERALL PERPORMAHCE StoMAKY 

STAGE DATA STATOR DATA STATOR DATA 
FIXED IKST. FIXED INST. TRAV. HOT. 

• . 1,7045 0.9853 0.9701 

• 0.8218 O .9731 


Percent Deelsn Speed « 110.0 Dloeharge Valve' Sottlng- 

Cor. Houle Weight ?1 cm- 229.89 Vane Schedule 


IE Cheek Flcv/Not.Plov 
Accused XE Plow Coeff, 


1.0D37 TB Cheek ?lov/(foz.Floir - 0.9679 

0.9550 An Bused IE Plow Coeff. • 0.9350 


-7 

W 



030379 


Blade Element Data For Undistorted Inlet Testing (Continued) 

KOTOR BLADE SOU . NASA TASK 1 


RACIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


PAH I AL 
POSITION 


2 

3 


4 

5 ' 

6 

7 


pad 1 al 
post jjoh 

2 

3 

4 

5 

6 
7 

RAOUL 

phsi tion 
1 
2 

3 

4 

5 
i 
7 

>inlAL 
post yioN 

1 

2 

3 

4 

5 

6 
7 


RrL INLgT 
FLOW AN3 
64,65 
63.52 
60.75 
56,73 
56,3V 
54, ?! 

53.93 

PEL EMT 
rto k a nb 

61,58 
58 i j5 
53.70 

48.93 
*i>io 
36,86 
24.24 

ROTOR SPD 
A. INLE. 
1494, 1 $ 
t*6l , 23 
1318,74 
1174,72 
1828,35 
865,85 
816,72 

ROTOR SPD 
AT EXIT 
1478,37 
1446,63 
1316,46 
1184,69 
1051,48 
919,71 
867,46 
PERCENT 
IMMERSION 

5,0000 

10,0000 

30.0000 

10.0000 

70.0000 

90.0000 

is, 0000 


ABS INLET 

ruow A 95 
0. 

0. 

0. 

0. 

0, 

0. 

0, 

ABS EXIT 
PL® W A HQ 

47.42 
3®. 72 
4l. 34 
43.95 
44.79 
50.65 
54, 60 

JNLET A8S 
HaCM 90 
0.666 
0 , 684 
0,692 
0,669 
0,646 
0.587 
0,579 

. EXIT aBS 

mach ho 
0.614 
0,646 
0,666 
0.659 
0.679 
0,634 
0 7 6 9 

TRAV TOT 
PRESS RA T IO 

1,781 

1,831 

1,876 

1,820 

1,792 

1.671 

1,768 


BLADE ELEMENT >SRf ORMANCE RESULTS 


PfljKt NUMBER 

11 READING 1JM8ER 

71 DATE 

cmb« ln 

INC I 0 AN( 

INCH A HO 

I NL e T 485 

dE ahole 

MN CM8« LN 

80CT SjRP 

VELOCITY 

60,6c 

4,03 

1,35 

713 ? 33 

59.61 

S,9i 

0,68 

7 3 0 V 6 0 

56,01 

•4,74 

0,28 

738, '47 

52.56 

6,17 

0,33 

7 is; 43 

49.7i 

6,68 

*8 1 11 

*93/20 

633/76 

47,ii 

7.80 

0.1* 

46,13 

7,l0 

to. 10 

425/98 

CHB" ln 

Rbl de» 

RBL TJ»N 

EXIT a8S 

aE a n ®4E 
T 54, »0 

aNO .e 

4,78 

r96.E 
1 1 07 

vSLOci ,r 
745 ;i9 

54. «2 

3.73 

* . 37 

772?13 

50,68 

2.52 

7,55 

79 1 V 26 

43.79 

8.14 

».8n 

779/45 

32-15 

8,95 

15.28 

795/76 

it * 29 

22.57 

* S , ft 5 

7*1?22 

8 3 1 / 1 4 

«,00 

16,24 

■ »9,i9 

inlet rbl 

AXIAL vel 



MACf 50 

Ra . I 0 

8,711 



1(5*7 



1 (53fl 

0,814 



1(417 

0.804 



1(2«5 

0.787 



i[l56 

0,825 



0,»93 
. 0(952 

0.768 

0.803 




3/ 3/1970 


INLET RgL 

1NLe t ax 

INLET ABS 

INLET Rfl 

VELOCITY 

VELOCITY 

tanb VEL . 

TANG VEL 

1655,70 

707,86 

0, 

1494,15 

1633.70 

728,04 . 

0. 

1461,23 

1511,43 

738,46 

0. 

1318,74 

1375,44 

713,37 

0. 

1174,72 

1240.17 

683,59 

0, 

1028,35 

1073,02 

658 ,3i 

0. 

863.85 

1029,02 

595,00 

0. 

*16,72 

EXIT R£L 

EXIY AX 

EXIT A9S 

EXIT RgL 

yELOel T 

uELOct-Y 

,AH0 v fl 

t A»>G v EL 

1058,42 

503.84 

T 548;o3 

1 930,33 

1124,33 

592,79 

492,45 

954,5.8 

991,61 

593.95 

522,56 

79j,9fl 

854,06 

56l 1 o7 

540,91 

645.78 

709,62 

563,76 

559,63 

49^85 

589,59 

‘ 467,0j\ 

569,55 

35n,l5 

533.87 

477,77 

672.36 

215,10 



DIFFUSION 

CHI 



FaC.OR 




0,484 

0,423 



0,421 

0.443 



0,456 

0.512 



0,496 

0.560 



0,515 

0 1 6i2 



0,573 

0.654 



0,627 

0,664 


EXIT RfcL 


LOSS 

• TOT 

PRESS 

MACH NO 

SOLIDITY 

SOEFFItlEHT 

LOSS 

PaHAM 

0(872 

.1.33*0 

8.2<4 


0,0*3 

0|9<1 

1 « 369 0 

0(198 


0,038 

0(835 

1.5080 

0.122 


0.024 

0(722 

1.6840 

1.136 


0.027 

0(6*0 

l.’O 60 

(.083 


0,016 

0(504 

2.2170 

8.138 


0,025 

0(456 

2.3390 

1.166 


0.832 


ADB 

POLY 

MOMEN RISE/ 

STAY 

PRESS 

EFFICIENCY 

EFFICIENCY 

MBAS T RISE 

RISE 

COE FF 

0.7127 

0,7346 

0,9567 


0.29* 

0,7680 

0,7865 

0,9463 


O', 315 

0.6627 

0,87*1 

0,9501 


0.407 

0,8553 

0,8666 

0,9419 


0,486 

0.9178 

0.9241 

0.9316 


0.575 

0.8839 

0.8922 

0,9077 


0.684 

0.8711 

0,8803 

0,9056 


0.7*1 


TftAV TOT 
TEHB RAtlO 
1 1 272 
1 1 242 
1(233 
1(219 
1(293 
1 1 1*6 
1,11a 


IIXEO tot 
PRESS RatIS 
1.764 


1.618 

1.847 

1.7*4 


1.771 

1,589 

1.689 


FIXES TOT 
TEMP #A T I 0 


1.245 

1.2*1 

1,223 


1.211 

1.194 

1.183 

_V.I6 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total PreBKura Ratio ■ 
Adiabatic Efficiency a 
Polytropic Efficiency « 

percent Design Speed « 110.0 

Cor. Houle Weight Flow- 228.43 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.7584 1.7884 1.8106 

0.8155 0.8420 0.8262 

0.8295 0.8544 0.8401 

Dlocharge Valve Setting" 8,0 

Vane Schedule - 0.0 


1 2 Chock n&f/ffoz.Flcw -• 0,9932 TE Chock Flov/Noz.Flcv - 1.0013 

A«tum*d LB Flov Co off. • 0.9350 Aeouned T2 Flc*/ Coeff . ■ 0.9500 



(1303*0 


Blade Element Data For Undistorted Inlet Testing (Continued) 

STaTOR BLADE SDH - NASA TASK 1 


BLADE ELEMENT DgtrOMMANCE RESULTS 
POINT NyMBBS n REAQJflS NfHaSJ H DA j8 3/ J/1970 


RADIAL 

R8k INLET 

ASS ISLET 

position 

fk°W ANfi 

FLOW AND 

1 


47.26 

2 


39, U 

3 


39.29 

4 


41. SB 

5 


41,96 

6 


48.11 

7 


92.13 

Radial 

RSl EX!? 

ASS EXIT 

PflsfrtON 

WH AN8 

now ang 

1 


*2,73 

2 


*1.11 

3 


1.70 

4 


*0.73 

$ 


1.40 

6 


.0.63 

7 


• 4, §3 

radial 

ROTOR SPD 

INLeT ass 

pasijiON 

At JNLEf 

hack no 

l 


0,617 

2 


0.656 

3 


0,697 

4 


0.689 

5 


0,703 

6 


0,633 

7 


0,702 

RADIAL 

ROTOR SPD 

EXIT ASS 

POSITION 

AT EXIT 

Mach no 

1 


0.426 

. 2 


0.484 

3 


0.524 

4 


0,487 

5 


0,461 

6 


0.418 

7 


0.409 

RADlAL 

PERCENT 

TRAV TOT 

PnBjTlON 

I7CEPCI0H 

press ratio 

1 

5,0000 

0.961 

2 

10,0000 

0,969 

3 

30 , 0000 

0,971 

4 

50,0000 

0.973 

5 

fo.oooo 

0,972 

6 

io.oooo 

0.967 

7 

99,0000 

0,929 


CKS R LN 

TNCID ANS 

tSCID AN3 

L'E ANCLE 

HR CHBR LN 

ROST *jRF 

39,47 

7,79 

3».ll 

RO. 00 


39.01 

0.20 


39.80 

l»5o 


40,86 

1*10 


42,22 

5 , 89 


42.76 

9.37 


0*8” LN 

ceo 

TURN 

r£ a n gle 

a«g te 

|1316 

-11.13 

8,35 

*0.04 

-10.10 

8.99 

48.21 

-8,«7 

10.97 

17,69 

'o’. 75 

8.02 

42.12 

-9.10 

10.5(f 

48,56 

•10, »8 

11.21 

47,48 

-13, « 

7,53 

16,96 

INLET RfL 

axial Veu 


MAC” NO 

Ratio 



1.027 

0.9*7 

6,986 

0,961 

0.939 

1.011 

0.969 


e»IT RSL 


LOSS 

MACH SO 

SOLIDITY 

BOEmjIENT 


1.5230 

0.131 


1,5440 

8,079 


1,4316 

8,052 


1.742J 

8.025 


I .6800 

8,056 


2.0510 

8,100 


2.0900 

8.107 

TRAV TOT 

riXEQ tot 

FIXED TOT 

TEMP RATIO 

press ratio 

TgMR SaTIO 

0 1 96l 

• .970 

1.000 

0(999 

0.980 

1,000 

0,992 

0.983 

1.000 

0(993 

8.993 

1,000 

0(992 

0.984 

1,000 

0(9*8 

6.976 

1.000 

0(979 

0.940 

8.00', 


INLET AES 

inlet rbl 

INLST ax 

INLET ASS 

INLET RBL 

VSLOcItV 

VELOCITY 

VELOCITY 

tang vel 

TANG yEL 

740787 


308,22 

596,01 


7 8 3 V 6 0 


400,04 

494,24 


824 , '7l 


637,97 

522,06 


6 X 1 T 4 7 


607,79 

535.53 


8 2 3 V 1 0 


609,23 

547,8o 


743 Vii 


492,58 

549,^4 


823VS4 


*01,99 

445,53 


EXIT *BS 

EXIT RBI 

EXIT AX 

EXIT ABS 

EXIT REL 

VgLOclTT 

velocity 

velocity 

TANG VEL 

tans vel 

522.16 


521,74 

-25.30 


»U77*9 


587,85 

*11.35 


629,76 


‘29.22 

10.67 


90479S 


584,25 

*7,49 


373720 


971,80 

13.99 


499747 


497.90 

5,47 


499788 


<86,26 

*41,13 





DIFFUSION' 


CHI 



FASrOR 

0,955 


0,349 



0.458 


0,328 



0,423 


0 . m 



0,470 


0,392. 



0,474 


0.<26 



0.503 


0,499 



0,601 


0.401 

. TOT PRESS aDB 

POLY 

HOHEN RISE/ 

STaT 

PRESS 

LOSS PaRaM efficiency 

EFFICIENCY 

HEAS T RISE 

RISE 

COEFF 

0,043 

0,6987 



0 i 328 

.0,025 

0.7572 



0.306 

0,016 

0,7840 



0,296 

0,007 

0,8269 



0,365 

0,015 

0,8376 



0,397 

0,024 

0,9192 



0.475 

0,626 

0,6367 



0 i 373 


OVERAIL PERFORMANCE SUMMARY 


PEHPCRMAHCE PARAMETERS 

Total Proiouro Ratio m 
Polytropic Efficiency » 

Percent Design Speed = 110.0 
Cor. Joule Weight Plow- 228.13 


STAGE DATA STATOR DATA STATOR DATA 
FEED INST. FIXED IKST. TRAV. IKST. 

1.758*1 0.93J2 0.9u99 

0.8295 0.9708 

Discharge Valve Setting- g.o 
Vane Schedule • o.O 


IB Chock Flow/ltoi.Plcw - 1.0065 TE Cheek Plow/ifot.Flow - 0.9822 

Aancud IB Fl<v Coeff. * 0.9550 Aneumod TE plow Coeff. - 0.9350 


<1 

Oi 



0383*0 


R Ari I AU 

FflSirioR 

1 

2 

3 

4 

5 

6 

7 


.ftinuu 

P6Sf jtBS 


2 

3 

4 

'5- 

6 

7 


iunliL 

P0 S f T I Oh 

2 

3 

4 

5 

6 
7 


Raoul 

Rost yioA 

1 

2 

3 

4 

5 

6 
7 

Radial 
pos! rtoN 

t 

2 

3 

4 

5 

6 
7 


REL INLgT 

A6S INLET 

rkOw a ns 

FLOW aNG 

66,83 

0. 

66. jo 

0. 

65.38 

0. 

62 1 ?7 

0, 

56,97 

0. 

55.47 

0. 

94,21 

0. 

Rfil EXIT 

abs exit 

*l°W ang 

FL0 W *NG 

60.98 

' 51,04 

57, j 9 

*1.52 

51,55 

43.90 

49,95 

46,26 

42 . 06 

47.12 

39,59 

52.79 

23*20 

55.49 


ROTOR SPD 

inlet abs 

AT iNLEr 

mach no 

1*95,12 

0,5.98 

1*62,18 

0.543 

1319,59 

0.5 58 

1175,48 

0,573 

1029,01 

0.631 

866,41 

0,574 

817,25 

0.573 

ROTOR SPD 

. exit A9S 

AT exit 

mach no 

1*79,32 

0.633 

1*47,56 

0.661 

1317,31 

0.689 

1185,45 

0.646 

1052,16 

0,664 

920,30 

0,608 

888,03 

0.712 


PERCENT YRAV TOT 
EMERSION PRESS RA T I0 
3,0000 1.865 

10.0000 1.913 

30.0000 1.972 

50.0000 1,857 

90.0000 1,620 

90.0000 1,668 

93.0000 1.610 


Blade Element Data For Undistorted Inlet Testing (Continued) 

•ROTOR SLABS 904 • RASA TASK J 


BLADE ELEMENT PERFORMANCE RESULTS 
POINT WyHBER 10 RE A 0 1 NS NJN8ER 70 DATS 8/ 3/1970 


cmb m ln 

INCID ANG 

ihcir *ng 

L6 A N 5L£ 

hn cmbR LN 

Jucr Su*r 

60 , 6(j 

6,25 

5,53 

59,61 

6, 49 

5,46 

56,01 

9.37 

4,9l 

52,56 

9,?i 

3,87 

4»,7 t 

7,26 

6r‘7 

47,11 

8,36 

8,70 

46,13 

• 8.09 

9,18 

chb« ln 

REt DE* 

■ »el TURN 

.6 A n sLe 

aNg t e 

angle 

7 54,80 

6,18 

S', 85 

54,42 

2.77 

1 0 • 9 1 

50,48 

0 , 87 

11,83 

43,79 

6.16 

12*32 

32, ’15 

9 , 9j 

14*9, 

1* » 29 

25.3# 

litBB 

9.00 

15.2# 

11*01 


INLET ass 

INLET REL 

INLET 

AX 

VELOCITY 

VELOCITY 

VELOcItY 

64A7«o 

1628,27 

639, 

95 

58978s 

1576,67 

587, 

,78 

604774 

1*51.56 

6o* ■ 

72 

6 1 9 V 7 (j 

1328,83 

617, 

91 

678742 

1232.53 

669 , 

02 

421 » 0 9 

1066,03 

596, 

12 

419779 

1025,49 

589. 

12 

|X|T ASS 

EXIT REL 

EXIT 

AX 

VELOcI *T 
775'. 30. 

VELDcIjY 
. 1004.33 

vELOcl 

486, 

n 

794786 

1097,54 

694, 

08 

8227»8 

953,69 

592, 

94 

7677*2 

824,59 ' 

530. 

56 

7827*4 

7i7j'36 

531. 

56 

7l379 0 

5*2.20 

<29, 

20 

IJ8?5o 

• 522.99 

<7i, 

62 


INLET ABS 

INLET 

REL 

tang vel 

tang 

VEL 

0. 

1495 

*12 

0. 

1462 

,18 

o'. 

131« 

.59 

0, 

1175 

,48 

0. 

1029 

.01 

0. 

866 

.‘1 

■6. 

Sj.7 

.55 

EXIT ABS 

EXIT 

REL 

t aNG v el 
T 601.90 

tANG 
7 877 

t,EL 

,42 

525,95 

921 

i*l 

570,51 

746 

,80 

554,34 

631 

.12 

572,45 

.479 

(7* 

565,32 

354 

,»s 

685,88 

202 

.i* 


INLET SSL 
MACH NO 
1(509 
1(453 
1(139 
1(226 
1(147 
0(965 
0(948 


AXUL veil 

Bat J B 

8,761 

1.011 

0.981 

0.859 

0,795 

0.720 

0,801 


DIFFUSION CHI' 

factor 

0,521 0.425 

0.425 0 . * 2 5 

0,473 0,498 

'0.504 0.562 

0,541 0 i 642 

0,595 0,701 

0.619 0.716 


LOSS 

solid i ty coerniiENf 

1,2*3 

I, 209 

0.121 

J. 127 


gXJT REL 
'MAC 1 * NO 
- 0(820 
0(913 
0(79? 
0(694 
0(609 
0(479 
0(444 

TRAV JBY 
TENS fi*rlo 
1(302 
1(262 
1(252 
1(226 
1(213 
1(189 
1(224 


•1.3340 

1.369a 

1.5080 

1.684a 

1.9064 

2.2170 

2.3390 

FIXED TOT 

press ratio 

1.652 

1,896 

1.937 

1.842 

1.801 

1.714 

t.TlS 


9,088 

8.1*5 

9.184 

FIXES TOT 
TEMP SAT 1 0 
1.263 
1,259 
1,238 
1,218 
1.200 
1,189 
1.193 


XRBSS 

ADS 

POLY 

HOHEN RISE/ 

JTAT 

PRESS 

paRam 

EFFICIENCY 

EFFICIENCY 

HEAS T RISE 

RISE 

COEFF 

0,0*4 

0.7328 

0,7548 

0,9465 


0.299 

0 .0*1 

0,025 

0,7770 

0,7941 

0,9336 


0,306 

0,8768 

0,8877 

0,9573 


0,402 

0 .02* 

0,8756 

0.8859 

0,9337 


01405 

0.017 

0,9163 

0,9230 

0,9100 


0 j 609 

0.025 

0,8825 

0,8911 

0.8868 


0.748 

0,066 

0,8621 

0,8721 

0,8741 


0,803 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pressure Ratio « 
Adiabatic Efficiency « 
Polytroptc Efficiency » ' 

Percent Design Speed ■ 110.1 

Cor, Noasie Woight Flow- 228.61 


STAGE DATA ROTOR KATA' ROTOR DATA 
FIXED INST. FIXED INST. THAT. INST 

1.8lL3 1.855 1 * 1.8721 

O .8168 O. 8 L 93 0.8218 

0.8315 0.8623 O .8368 

Discharge Valve Setting. 7.2 

Vane Schedule • 0.0 


LE Check Flcv/Not.Flov - 
Aasumtd LE Plow Coeff, « 


0.9222 TE Check Flcw/Not.Flov 
. 0.9850 Assumed TE Flew Coeff . 


O.987L 

0.9500 



0303*0 


•tin t al 

po s * 

2 

3 

4 

5 

6 
7 

ftinUL 

potion 

2 

3 

4 
9 
6 
7 

radial 
pos fjiod 

2 

3 

4 
9 
6 
7 

.RAOUL 

portion 

1 

2 

3 

4 
9 
6 
7 

RAOUL 

POSiltOH 

1 

2 

3 

4 

3 

4 
7 


Blade Element Data For Un distorted' Inlet Testing (Continued) 

STATOR BLADE |ON . NASA TASK I 


SHOE ELEMENT Pg4f OKMANCE RESULTS 
PQf NT N U M 8E« to READJSC (JuN»6» 70 DATS 


REk INLS7 
fk<>U aNQ 


ABS INLET 
fLOH a«G 

jo. sa 

40.90 

41,64 

43.76 

44.38 

90.34 

93.04 


CMb* UN 

l)E angle 
39,47 
3®. It 
3».0t 
j9,8 0 
40.86 
43,22 
42.76 


SNCID ANI 
NN CNBR LN 
11.41 

1.79 
2. #3 
3 1 ®6 
3.52 
8. If 
10.20 


iscie and 

SOCT JU*' 


*et. exit 

ABS EXIT 

LN 

os» 

TURN 

fkO H ang 

FLOW aNQ 

,E A*GLE 

A NO .E 

«NGLE 


•2.»i 

T -li.iJ 

8, *2 

13,39 


• 0.95 

•lO.tO 

9 . It 

41, *9 


2.25 

•8,87 

tl • 1 2 

|*,*9 


•0.03 

•8.75 

8,72 

*3.»0 


2.37 

*’•10 

if 47 

*2,02 


1.83 

•10.58 

12>4« 

48,50 


•0.58 

•11,1* 

5.78 

*« i*l 

ROTOR SPO 

INLET AflS 

INLET RSL 

axial vec 


Ay INLEy 

mack NO 

MACt# GO 

RAylO 



0.636 


1.126 



0.671 


0.999 



0.719 


1.021 



0.671 


1.009 



0,664 


0.945 



0.607 


1.007 



0.704 


e.9ii 


ROTOR SRD 

EXIT ASS 

(KIT RIL 


LOSS 

AT EXIT 

Hack NO 

HACd NO 

SOLI D 1 T T 

coefficient 


0,450 


1.5230 

1.122 


0,498 


1.9*40 

1,087 


0.539 


1.6310 

1.066 


0.461 


1.7428 

9.037 


0,453 


1,6300 

1,068 


0.360 


2.0310 

1.126 


0,380 


2,0900 

(.101 

PERCENT 

TRAV TOT 

tRAV TOT 

FIXED TOT 

FIXED TOT 

IMMERSION 

PRESS RATIO 

TEhP RATIO 

PRISS RATlB 

TEMP 3 A T I 0 

5,0000 

0.964 

0|97J 

0.971 

1)000 

10,0000 

0,969 

0 I 9*7 

0,977 

1.000 

30,0000 

0.962 

0)988 

0.988 

1,000 

50,0000 

0,977 

0)993 

0,985 

1.000 

70. 0000 

0.966 

0(990 

9.976 

1)000 

90,0000 

0,988 

li 000 

0.97J 

1.000 

95,0000 

0.908 

0i»73 

0.970 

1.000 


1.1 r\T 


RE.?* 00 


U0\8'- t 


*/ 3/1970 

INLET RIL 
VELOCITY 


INLET ABS 
VBLOClTT 
7 7 8 5 9 
606 ’.'19 
694786 
794772 
604759 
712779 
029746 


t*lT ABS «*IT *61 


V*LOct,V 

99374s 
408776 
69 o?69 
175 ,'96 
542774 
456771 
4#474g 


vELO C I t Y 


ADS 

EFFICIENCY 


TOT PRESS 
LOSS PaRaH 
0,940 
9,028 
0.021 
0,016 
0,023 
0,931 

0,934 


PERFORMANCE PARAMETERS 

Tot4kX ProBoure Ratio 
Polytropic Efficiency 


INLET AX INLET ABS INLET RIL 

VELOCITY TANG VEL TANG VfL 

49i,2i 6o4,o7 

609,32 527,86 

636,66 569.96 

573,01 548,82 

572,52 560.35 

431,92 545,06 

495142 658,50 

EMT AX e*!T AOS EXIT RSL 

vELOcJ.y .ang v el t ANG ulL 

553.29 7 1 

6g8 1 64 *10 * 44 

*49. 9j 25,49 

*78,31 -0,33 

541,13 22.39 

455,07 14,58 

*51,97 »52.1T 

DIFFUSION CMl 

FiCjOR 

0.554 o|344 

0,461 0.324 

0,433 0,304 

0,469 0,390 

0,501 0)430 

0.537 0)541 

0.651 0,3*5 

POLY MOHEN RISE/ SUT PRESS 
SFFICtENCY PEAS T RUE RISE CCEFF 
0,7253 0,322 

0,7619 0,301 

0.7402 0,278 

0,6415 0 , 3*4 

0.8025 0.403 

0,9194 0)51* 

0,5832 0)347 


OVERALL PERFORMANCE SUMMARY 

STAGE DATA STATOR nATA STATOR DATA 
PJSED HIST, FIXED 1KST, TRAV. TSST. 

• 1.8lL8 0.9781 0.9673 

* O.8315 0.961*2 


Percent Deilgn Speed « 
Cor. Bottle Weight Fltv- 

LE Chech Plcw/Hor.Plcw - 
Attuaed 12 Fltv Coeff, - 


110.1 

228.61 


Dlaeharge Valve Setting! 7.2 

Vane Schedule - 0.0 


O.9926 TE Chech Flcv/Bot.Flcw - O.9992 

0.9550 Aeeuaed TE Flew Coeff. •> 0.9350 



ssejfo 


Blade Element Data For Undistorted inlet Testing (Continued) 

ROTOR BUDE ROW • Nig* TASK I 


RAOUL 

ROSirtON 

1 

2 

3 

4 

5 
i 
7 

.RAStAL 
POB ! T ! OR 

1 

2 

3 

4 

5 

6 
7 

RAStAL 

Peii T ioN 

1 

- 2 

3 

4 

5 
* 

7 

RAStAL 

R08it!QN 

1 

2 

3 

4 

5 

6 
7 

RAStAL 

RBSitfOS 

1 

2 

3 

4 

5 

6 
7 


RgL JNL E T 

A3S INLgT 

rijOw ANG 

new ans 

65;ii 

o, 

63.90 

0 . . 

61.52 

B, 

59,86 

0, 

57,69 

o! 

56.13 

0. 

5*. 93 

0. 

r b l e kit 

ABS EXIT 

7L°W ANG 

FLOW aNG 

58,61 

Si'll 

56. 0 9 

43.28 

5l » 0 9 

45.53 

49,89 

<6,30 

43.06 

48.81 

41,49 

53.37 

21, ?6 

56.63 

ROTOR SPD 

INLET ABS 

AT INUE T 

MACW NO 

1497,75 

0,653 

1464,75 

0.673 

1521.91 

0,67o 

1177,55 

0,639 

1030,82 

0.614 

867,93 

0.560 

B18.6B 

0.558 


ROTOR SPB 
AT EXIT 
1401,92 
1450,11 
1319.03 
1187,54 
1054 ,01 
921.92 
6B 9 , 59 

PERCENT 

IMMERSION 

5,0000 

10,0000 

30.0000 

30. 0000 

70.0000 

90.0000 
$3,0000 


EXIT IBS 
Mac* no 
0,609 
0,682 
0.697 
0.648 
0.653 
0,59i 
0.724 

TRAV TOT 
PRESS RATIO 
1,969 
1.995 
2l 029 
1,900 
1.845 
1.698 
1*175 


, SLADE ELEMENT PjRfORMArtcE RESULTS 

POINJE RyHBSR 9 RSAD'NS > u H3EA 69 C»T6 3/ 3/1970 


CMB a 

tE ANGLE 

60 , So 
5’,6i 
5 6 ,01 
52,96 
49,71 
4T.U 
4M3 


CM9« LN 
aE A n GLe 
54. «0 


5* ,*2 
50,68 
43,79 
32,15 
1<,J9 
8,00 


iNLST RBL 
MAC H NO 

ll 542 

1 1 52 6 
1,406 
1 1 2 69 

1*137 
0 I 976 
0,939 

■SIT REL 
MAC M NO 
0,806 
0,889 
0,777 
0,669 
0,589 
0,472 
0,413 

TSAV TOT 
IfiMft RATIO 
1,316 
1*172 
1,263 
1,2?7 
1)216 
1 ,192 
1(232 


1 NCI D AN* 
HN CMSR LN 
4,51 
4.79 
5-51 
7, Jo 
7,96 
9,02 
8,8a 


RgL DfT 
ANG .e 
S.*l 
1*47 
0.4t 
4.10 
10 .’1 
2 7 i 20 
13.26 


4 X | AL V6L 
RatIO 
8.741 
0.832 
0.815 
0.752 
0.778 
0.710 
0.811 


SOLtDtTT 

l*334a 
1.3690 
1.5080 
i *48 4 o 
1.9060 
■ 2.2170 
2.339o 

mep tot 
■ress Ratio 
1,943 

1.970 

1.982 

1.877 

1.622 

1.708 

1,707 


INCJt »NG 

INLeT ABS 

inlet r 6 l 

INLET AX 

INLET AGS 

INLET ReL 

SDCt K’t 

VSLOCl tT 

velocity 

veloci t y 

,ANG VEL 

tang VEL 

l.Jl 

rooUi 

16*3.43 

695,04 

0, 

1*97,75 

1,26 

7*0712 

1632.19 

717,60 

0, 

1464,75 

1 1 9 5 

717715 

1503.91 

717,14 

0, 

1321,91 

1,46 

405780 

1362.T0 

663.83 

0, 

1177,55 

1.19 

441714 

1224.62 

651,98 

0, 

1030,82 

1,36 

407781 

1059,1* 

582,61 

0, 

867,93 

«,90 

404767 

1017,73 

574,75 

0, 

818,68 

B|L TURN 

EllT ABS 

EXIT PEL 

EXIT AX 

EXIT ABS 

EXIT R£L 

|NGLE 

6.49 

VBLOcItT 

VELOcI t Y 

VELOcIrT 

5.4,74 

t ang v n 

t *ng v el 

»2un 

9*9. 4o 

638.22 

84 3 i T 1 

7 , 8i 

421 714 

107fl .9* 

696,85 

562 ,20 

*87,91 

18U3 

834758 

773707 

77l7*l 

930.78 

584,56 

595,4* 

724,16 

9,97 

798.27 

*14,26 

577,10 

*10,44 

14.62 

*95,77 

507,38 

579, Bo 

*74,21 

14,44 


5S6,9 0 

413,52 

556,26 

3*5,4* 

13.47 

510.35 

4*6.39 

7q8 ,10 

DIFFUSION 

FACtDR 

0,545 

0,469 

0.512 

0.540 

0,557 

0.596 

0,654 

181,49 

CHI 

0 i *56 
0,478 
0,549 
0.463 
0,6*5 
01727 
0.736 

Loss 

. TOT PRESS 

ASB 

' POLY 

WOMEN RISE/ 

STaT PRESS 

coErruiENT 

LOSS PaRAM 

efficiency 

EFFICIENCY 

K5AS T RISE 

4 I $E COEFF 

1.237 

0.046 

0,7476 

0,7699 

0,956* 

0,325 

1,205 

0,042 

0,7823 

0,8019 

0,96*0 

0,346 

1,125 

0,026 

0.BT16 

0,8833 

0,9*06 

0 ! 445 

0.131 

0,025 

0.020 

0,8714 

0,8623 

0,9312 

0,534 

1.103 

0.9051 

0,9128 

0,9084 

0,636 

l.l’S 

0,033 

0,8443 

0,8556 

0.6571 

0.780 

0,245 
FIXE* TOT 

0.0*9 

0,8227 0,6356 0,8744 

OVERALL PERFORMANCE SUMMARY 

0.827 

TlNP 3 A T 1 0 
1,280 
1,274 

PERFORMANCE PARAMETERS 

STAGE DATA ROTOR DATA ROTOR DATA 
FIXED IKST. FIXED INST. TRAV. IKST, 

1.248 

Total Preeoure Ratio » 

1.8502 1.9015 

1.9255 

1.227 

Adl&hatlc Efficiency « 

0.8030 0.8'.21 

O.S2S2 

1,207 

1,196 

Polytrople Efficiency - 

0.8193 0.855T 

0.8433 

1.201 

Percent Dealgn Speed - 
Cor. Nozzle Weight Flew- 

UOoO Diecborgc Valve Setting- 6*7 
225*55 Vane Schedule , 0.0 


IS Check Flcw/tToz.Flcw - ■ O .9863 TE Check Flcv/Noz.Flcv - 
Azzuoed LE Flew Ccoff. • 0.9850 Aeouned TE Flew Coeff. - 


1.0013 

0.9500 ' 
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Blade Element Data For Undistorted I nlet Testing (Concluded) 

ST* TOO blade 800 « NASA TASK ! 


radial 

POSt y ! ON 

1 

2 

3 

4 

5 

6 
7 

RADIAL 
POS? jtON 

2 

3 

4 
9 
6 
7 

RADIAL 

POStjiON 

2 

3 

4 

• 5 
6 
7 

RADIAL 

position 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

position . 
1 
2 
5 

4 

5 

6 
7 


BLADE ELEMENT PERFORMANCE RESULTS 
POtNT number 9 reading number 69 date 3/ 3/1*70 


.RED INLET 
fL°H AN 8 

ABS JNUET 
FLOW *NQ 
50.95 
4?, 67 
43,49 
49,45 
46,14 
50.95 
54.22 

c h b* .n 

IE A n Gl£ 
39,47 
39,11 

s’.oi 

39,00 

4 0,86. 
42.22 
42.76 

1NCI0 *NS 
HN CMBR LN 
11.48 
3.56 
4.46 
•6.09 
5,28 
8. 7j 
11.46 

m;c avg 
Sotf SyRP 

INLET 18 S 
VELOCItT 
624773 
832/57 
864 , 7] 
797,47 
79 0 ?28 
6»S?13 
643*35 

INLET PEL 
VELOcJtV 

INLET AX’ 
VELOCITY 
519,52 
012,18 
627,13 

554,61 
545,37 
435, fl9 
489,89 

INLET ABS 

t*ng vel 

640 .52 
564,24 
594,89 
571,36 
567,54 
536.32 

679,84 

INLET REL 
TANQ VEL, 

RKL exit 

fltOw anq 

ABS EKJT 
PLOW *50 
• 0,46 
= 0 ,41 
1.74 
0.26 
1.27 
1.18 
0 5 . 83 

CMBR ln 
46 ANGLE 
•11,13 

• 10,10 

•8,87 

.8,75 

•9 , 10 
*10.50 

•12,36 

De» 
aNG tE 

10,i7 

9,69 

10,6* 

9,31 

10,37 

11,76 

7,33 

T0RN 
|1GLE 
»1,<2 
43,88 
41.75 
45.59 
44,87 
49,77 
49 , 26 

EXIT ABS 
VELOcItT 
610,26 
648', '02 
049J24 
965722 
525721 
420?07 
420?»9 

EXIT REL 
VELOcJyV 

EXIT AX ■ 
VELOCITY 
610,23’ 

047.96 
648,67 
564,59 

523.96 
418,69 
4i8, j3 

EXIT ABS 
T*NG VEL 

.4,91 

.4,64 

19,68 

2.96 

11.59 

8,60 

•36,63 

EXIT REL 
tang YEL 

ROTOR SJ>D 

I«LE t ABS 

Macn no 

0.672 
0,692 
0 i7?5 
0,671 
0,670 
0,590 
0.715 

INLET Rgu 
HACt! 80 

axjal Vel 
RatIO 

1.175 

1.058 

1.034 

1,018 

8,961 

0,962 

0,853 





DIFFUSION 

Fac t oR 

0,517 

0,443 

0,452 

0,495 

0,521 

0.577 

0.700 

CHI 

O', 28 7 
0.283 
0.281 
0,368 
0,418 
0 , 5*2 
0.390 

ROTOR SPD 
AT EXIT 

EXIT ABS 

Mach no 
0.495 

0,529 

0,535 

0.467 

0,436 

0.34B 

0,348 

exit rbl 
mac!? so 

SOLIDITY 
1,5230 
1.544a 
1,6310 
1,7420 
1,8800 
2,0518 
2 , 096 0 

LOSS 

COErPIilENT 

0,121 

0.089 

0.0»5 

0.098 

0,107 

0.109 

8.0B1 

1 TOT PRESS 
LOSS P*R*M 
0,04fl 
0 , 028 
0,029 
0,028 
0,029 
0,027 
0,019 

ADB 

EFFICIENCY 

POLY MOHEN RISE/ 
EFFICIENCY HEaS T RISE 
0,6647 
3,7214 
0,6619 
0,7539 
0,7599 
0,8874 
0,5335 

STAT PRESS 
RISE COEFF 
0,265 
0,260 
0 i 25 7 
0,3*3 
0,392 
0.542 
0.361 

, PERCENT 
'nsffiRsion 

5 1 0 0 0 0 
10,0000 

30. 0000 

50.0000 

70.0000 

90.0000 

95.0000 

TRAV TOT 
PRESS RiTIO 
0,955 
0.964 
0,949 
0,963 
0.960 
0.993 
-0,887 

)R*V TOT 
TEMf) RATIO 
0 1 9?1 

li 001 

0 | 968 
0 1 992 

0) 992 

1) 003 
0)975 

riXED TOT 

press ratio 

8.966 

6.976 

0.971 

8,974 

0,972 

0.977 

0.974 

FIXED TOT 
TEMP 8ATJ0 
1,000 
1.000 
1,000 
1.000 
1.000 
1.000 
1.000 

OVERALL PERFORMANCE SUMMARY • 

FERFOFHANCE PARAMETERS STAGE DATA STATOR DATA STATOR DATA 

FIXED INST. FIXED INST. TRAV. INST. 
Total pressure Ratio a 1.8502 0.9730 0.°571 

Polytropic Efficiency « O .8193 0.9574 --- 

Percent -Design Speed - 110 . 30 Discharge Valve Setting- 6.7 
Cor. Nozzle Weight Flew* 225.55 Vane Schedule - 0.0 






I£ Check Flcw/Noz. Flew - 
Assunsd LB Flew Coeff, - 

1.0066 TE Check Flcw/Noz.Flow 
' 0.9550 Assumed TE Flow Coeff. 

- 1 . 021 U 

- 0.9350 


NOT REPRODUCIBLE 




APPENDIX E 


TABULATIONS OF BLADE ELEMENT DATA 
FOR RADIAL INLET DISTORTION TESTING 


The rotor and stator blade element data from tests with inlet tip 
radial distortion are presented in this appendix. The data were obtained 
at open throttle, near stall and at intermediate flow conditions at 100% 
design speed. 
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Blade Element Data For Radial I nlet Distortion Testing 


ROTOR BLADE ROW 


nas* task i 


f 

f" 


R*c l *L 
POSITION 
1 
2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

? 

3 

4 

5 

6 
7 

radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

Radial 

position 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


BLADE ElEHENT I’EPFOShaNcE RESULTS 
,!NT N.m-tr 7 READING Nu'IRER 81 DATE 


3/1 1/1970 


Rel inlet 
PLOW ANS 

A 8 S INLET 

CHRP fc N 

INCH *N C 

FLOW aNo 

LE aNrLE 

MN CM 9 P LN 

64.74 

•1 ‘,34 

60 ,io 

4 1 1 4 

64.27 

= 1 .87 

59 . Si 

4,66 

57.74 

“6165 

5 6 1 0 1 

.-1 .93 

49.31 

0.56 

52.56 

" 3.25 

43.03 

°D 1 15 

49 l 7 i 

= 6.68 

45.12 

“i ’• ?i 

47 1 11 

1 99 

45 . 9 ft 

“1 .51 

46.13 

= 0.17 

REL EXIT 

A 8 S EXIT 

CHBR IN 

REL DEV 

FLOW *ng 

FLOW aNr 

te angle 

ang te 

57,30 

31 1 <52 

54.90 

2 . 5 o 

57.05 

3 ( 1.74 

54 . 4 ? 

2,63 

5 {. 5 <j 

29:79 

50 1 68 

0.82 

51.56 

2 ft : 0 7 

43,79 

7.77 

44.07 

30 ‘.56 

32 1 15 

11 '.92 

26 . 86 

34188 

1 4 1 29 

12.87 

22.04 

39 ’. 60 

8.00 

1 4 1 04 

ROTOR SPD 

[NLfcT ASS 

INLET REL 

AXIAL - VFL 

AT INLET 

nacw no 

hack no 

PATIO 

1359,27 

Q 1 604 

1.406 

O'. 954 

1329.34 

0 1604 

1.387 

0 9 4 ft 

1198. 81 

0.707 

1 1 333 

0 l 87 l 

1067.89 

01873 

1.337 

0 . 67 ft 

934.83 

01997 

1 1.355 

0*611 

787,11 

0 . 79 ? 

1|099 

0.868 

7 4 ? , 4 4 

0 1 730 

1.023 

O'. 989 

ROTOR SPD 
AT EXIT 

EXIT ABS 
Mach no 

EXIT REL 

mc« no 

SOLMlITv 

1341 , 9 ? 

0 1 626 

0 1 986 

1 : 3 3 4 0 

1315.07 

O’. 621 

0.960 

1 13690 

1 i 9 a . 7 4 

0 1 65 7 

0.916 

1 1 5080 

1076.95 

0 » ft 0 4 

0 1 8 7 2 

1 .AB 4 o 

955.85 

0 1 630 

0 1 755 

1*9060 

836.07 

0 1 761 

0.701 

212170 

806.75 

0 1 7*3 

0 *638 

2 l 339 0 

PERCENT 

TRAV TOT 

TRAV TOT 

FIXED TOT 

ICERSION PRESS RATIO 

TE“P RATIO 

PRESS PATIO 

5. 0900 

1.561 

1 ) 1 63 

lj 521 

10 .0900 

ll 55 a 

1,148 

1.561 

30.0000 

1 1 568 

1 1 154 
1,098 

l ',567 

50.0000 

11346 

l[ 29 l 

70.0000 

i 1317 

1,108 

1 278 

90.0000 

1 1 423 

1.129 

1.364 

95.0000 

1 1415 

ili*6 

l*. 34 i 


INC'J AND 

INLET A0S 

inlet r?l 

inlet AX 

INLET ABS 

inlet rel 

Sue' .J°F 

VELOCITY 

velocity 

VELOCITY 

TANG VFL 

TaNG yEL 

1,44 

653.10 

1520,70 

647.92 

-15,13 

1373.40 

.1,63 

652.88 

1499,01 

6 5 0 *» 2 5 

-21-19 

1349153 

• 2.53 

751 1 20 

1415.32 

751 '.10 

= 0.7i 

119015J 

So 1 59 

913.09 

1398,22 

910,41 

8.94 

1058.95 

-1 3 1 47 

10l a - 44 

1384 1 1 8 

1004.32 

-? 1 59 

937l4J 

»9 1 65 

834.33 

1156.53 

900.61 

- 16 *. 89 

*0 Y 1 99 

J*l07 

775.32 

1086,84 

736173 

-19 1 45 

7fti 1 G9 

Rgl. Td»N 

EXIT ABS 

EXIT rel 

EXIT AX 

EXIT ABS 

EXIT REU 

ANGLE 

VELOCITY 

VELOCITY 

vEl OCITY 

Yang yEL 

TaNG yEL 

7j*4 

728,21 

1145189 

618 1 29 

380,74 

963,18 

7.22 

7 l7 ,44 

1132.21 

6l5l,7 

365.85 

*49122 

6 1 4 4 

753.82 

1050.93 

654.08 

.37 4 134 

*27'. 39 

;7l25 

685.56 

990142 

«l5 1 66 

3 01 ‘.76 

775169 

•1 . 04 

714,15 

855.21 

613142 

367'. 13 

593173 
351 .78 

1 8 1 2 6 

*55.76 

788138 

694.S1 

484129 

?3 1 92 

*61.27 

720.23 

654178 

54T.62 

265’,l3 

TP*V LOSS 

TR Tl PRESS 

T ADIABATIC 

POLTTROPIC 

DIFFUSION 

chi 

COEFFICIENT 

01112 

LOSS P A RA M 
0 1 023 

EFFICIENCY 
C . *342 

EFFICIENCY 

619442 

Factor 

0 I 343 

0 I 345 

C 0 *: 6 

* clou 

0,9125 

61 9178 

0,339 

0 1 355 

0 1 0 74 

0.015 

'. 0.8936 

. Cl 90 02 

0,345 

0l42» 

0.043 

0.0 06 

0.9093 

O'. 9131 

0 1 354 

Ol *64 

0,120 

0 1 0 23 

0,7620 

0, 7 7il 

0 1 452 

O'. 528 

0,135 

Oi 027 

0.8236 

6,8322 

0 1 4 1 9 

0*418 
0 1 367 

0.225 

0.045 

0 1 7478 

0 1 7599 

01452 

F INST LOSS 

F TOT PRESS 

F II7IT ACB 

f hint Roly 

M8HEN RISE/ 

STAT PRESS 

COEFFICIENT 

LOSS PARAH 

EFFICIENCY 

efficiency 

MEAS T RISE 

RISE COEFF 

0 1 124 

O'. 025 

0,8115 

61 8273 

1 , 0 0 44 

0 1 2* 1 

0 1 046 

0.009 

0,9280 

0 1 9374 

1.0380 

0-1253 

0,020 

C > 0 0 4 

0,9694 

019713 

0,9423 

0 1 336 

0 ,196 

0 1 034 

0,6523 

616647 

i 1 0570 

0 1 381 

Cl 161 

closo 

0.6772 

616892 

1,0317 

0 1 453 

0.196 

0.039 

0,7354 

617*68 

1,0064 

01411 

0 1 2*3 

0 1 048 

0.6993 

617115 

1.0038 

0 1 393 


FIXED TOT 
Temp ratio 
lll57 
lll47 
1*14 2 
1*116 
1.108 
1.127 
l! 125 


OVERALL PERFORMANCE SUMMARY 


I PERFX3RMAK7E PARAMETERS ' 

Total Pressure Ratio « 
Adiabatic Efficiency * 
Polytroplc Efficiency - 

Percent Design Speed » 
. Cor. So i tie Weight Flew- 

LS Check Flcv/Hoz.Flov - 
Ateuned LE ?lcv Coeff, » 


STAGE DATA ROTOR DATA ROTOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.3359 1.3203 1.1*502 
0.6650 0.7!*36 0.6600 
0,6784 0.7550 0.86T2 


100.0 

216.1*1 


Discharge Valve Setting" 
Vane Schedule ■ 


0.9778 TE Check Flcw/Hoz.Plov 
0.985 Assumed TE Flew Coeff. 


50.0 

0.0 

0 . 92 I 17 

0.950 



oo 
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Blade Element Data For Radial Inlet Distortion Testing (Continued) 


REL INLET 

FLOW ANG 


REL exit 
flow *R0 


ROTOR SPD 
AT INLET 


R0,T0R SPO 
"’AT exit 


ADS I »'LF T 
FLOW ANQ 


A03 EXIT 
FLOW A*IQ 

1 ,53 
C i 9 4 

•» iTt 
•iisi 
0,55 
ol29 

1«LET ASS 
hack no 
0 J 630 
0.633 
0 1 7C3 
0 1 65 4 
0)676 
0 1 799 
0 t 7ft t 

EXIT A=»S 
HaC h '•0 
0l552 
0 L 642 
0 1 652 
0.6’3 
0.6<4 
0.756 
0 1 7 3 1 


PERCENT TRAV TOT 
E-IEESIOM PRESS Ratio 

S) 5 oOO 0 1 942 

10.0000 o'. 93>0 

30,0050 0,$48 

56.0000 0 1 957 

70 1 pO 00 01936 

90 , QOO 0 . 0.96a 

95.0000 01956 


POINT NUMBER 


STATOR BLaCE row Z NASA TaSX I 

8LA0E ELEMENT PEorORMANCE RESULTS 
7 SEATING N.-HRER 81 DATE 


CHRS LN INC ID AV'G 

LE angle chrr ln 

39^47 ia'.Ol 

39111 «5 , 95 

39:01 •n'.Ei 

39 1 «0 <>15.90 

AO 1 36 =17,92 

«7.22 iifl.30 

42.76 s6.32 


INC ID ANG 
SUCT SURF 


Cmrr ln 
re ansle 
• 1 1 ; 1 3 
• 10.10 
06 07 
it 1 75 

.i»; 10 
•I0l58 
•12,36 

INLET REL 
macm no 


CEV TURN 

AVI TE ANGLE 

1=,4S 33,14 

11.63 26,64 

». 8 l 26166 

7,04 25)40 

5.79 31.25 

11.13 31,36 

12.45 36,45 

AXIAL VEL 

RATIO 

1)093 

1 1*7 
l 052 
1 1 0* 6 
1 1 0*4 
1.129 
1 1 1 78 

LOSS 

SOL I r I Ty COEFFICIENT 
1 '.5230 0)209 

1)5440 0.090 

1)6310 0,078 

1 17420 0.0*5 

l)!600 0)138 

2.0510 0.149 

2 1 0930 0 1 1*9 


TRAV TOT FIXEO TOT FIXED TOT 
TE M P RATIO PRESS RATIO TEMP Ratio 
0.990 0 1 95fl llflOO 

0.994 0)979 1.000 

0.995 0,977 l)000 

1.006 0.978 1.000 

0.997 0 J 963 l)000 

p,R96 "1 946 1 000 

0.9 6 0.945 1.300 


EXIT REL 

Hacm no 


t*LE7 ABS 
VELOCITY 

732,21 

730.75 

602.24 

738.24 

761.43 

893.59 
879.77 

EXIT ABS 

VELOCI TV 

676.44 
737.65 

746.60 
718,99 
727116 
8491*2 

822,98 


3/11/1970 

INLET REL 
VELOCITY 


EXIT R£L 
VELOCITY 


inlet AX 
VELOCITY 
624)59 

631.77 
709122 

673) 72 

468.78 
7491*1 
696', 61 

EXIT AX 
VELOCITY 

674) 75 
737,34 
746119 
717167 
724,40 
846,56 
820.32 


INLFT APS 
TA“G VEL 
38? ) 1 2 
367.16 
373198 
298)76 
35 4 1 4T 
46*102 

520 ) 00 

EXIT ABS 
tang vfl 

15)53 
19.67 
12 1 ?B 
•21.41 
•41.90 
8)20 
4'. 18 

DIFFUSION 
factor 
0)240 
0 1 144 
0)207 

0 1 1 50 

0 1 i 8 2 
0 ) 1 72 
0.201 


INLET REL 
TANG VEL « 


EXIT REL 
Tano VEL 


i 0 ) 077 
•0,062 
"C 1 0 24 
•0l38* 
® 0 ) 1 2 0 
• 0 1 1 3 3 
•oln* 


TOT PRESS 


POlY MORCN RISF/ STaT P«ESS 


LOSS PaRam EFFICIENCY EFFICIENCY REAS T RISE RISE C"= r F 
0.069 -015652 *0 1 069 

0.029 21*431 .01056 

3,024 o5'.1890 -0) 021 

0.02* “1 1 56 76 oO 1 079 

0,037 .1)41*7 eO ) 1 05 

0.036 at. 4538 .0,111 

0.039 si'. 0690 • -OllO 9 


' PERFOraiAHCE PARAMETERS 

| Total Pressure Ratio . 
‘ Polytropic Efficiency • 

i 

Percent Dealgn Speed • 
j’Cor. Sortie Weight Plov- 

| IE Check Pltv/Noi.Plovr . 
1 Aasuatd 1Z Flaw Coeff. - 


OVERALL PERPORMASCE SUMMARY 

SPSCE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST, TRAV. INST. 

• 1.3359 0.9678 0 . 9 L 65 

• O. 67 SL 0.8985 


LOO.O Discharge Valve Setting- 50.0 

116.41 Vane Schedule * o.O 

0.9296 TE Cheek Plov/lfoi.Floir » O. 90 L 1 

0.955 Aaauarf TE 71tw Coeff. • 0.935 









oo 
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ojiiTo Blade Element Data For Radial Inlet Distortion Testing (Continued) 

rotor 3hre som : mas* task j 


SHOE E„E«E-JT PERFORMANCE SESjlTS 
POINT NijHSER 5 SEaOINC, NUMRFR S3 DATE 3/11/1970 


Radial 

rel inlet 

ASS INLET 

cmbr ln 

INC ID A r l.j 

INC 10 ANtt 

INLET 403 

INLET rel 

inlet AX 

INLET *RS 

INtFT REL 

position 

FLOW aN G 

FLOM A NO 

LE angle 

MN CM 3 N LN 

SUcT SU»r 

VELOCITY 

vElOcI Ty 

VELOCITY 

T*NG VEL 

T A NG yEL- 

1 

65.9o 

= 1.26 

60.60 

5.30 

2)60 

629.J7 

152 8 ; 75 

623'.55 

•35.51 

1393,64 

1334,53 

2 

64.53 

»n)9s 

5’)6l 

4.92 

.l‘,«9 

6j9,$5 

1483,61 

637 ) 63 

•10)33 

3 

58.89 

= 0" 7 5 

56.01 

. 7.88 

;i .58 

729.J5 

1411.29 

729. ?7 

= 9.57 

1208.2* 

4 

49.47 

Oi 23 

52.56 

= 3.09 

.** . °3 

912,38 

1401,76 

90’ '.75 

3.59 

1064 ) 1* 

5 

43.49 

= fi)33 

49.7! 

= 4 . 22 

-13,71 

1005.23 

1376,50 

q 9l)28 

-5.65 

946.38 

6 

45.34 

= 1.18 

47.it 

51-77 

=9.43 

827.45 

1153.92 

794 1 83 

*i*)*2 

837)44 

7 

45.73 

= 0.43 

44.13 

=d.*o 

=8.30 

767,09 

107 1,30 

72’. 12 

= 5.49 

/47)66 

Radial 

«EL EXIT 

A0S FXIT 

CHSR LN 

rel! Dev 

RgL TURN 

EXIT A0S 

EXIT RfL 

EXIT aX 

FXIT ARS 

EXIT REL 

position 

FLOM *ng 

FLOM AND 

te angle 

and te 

ANGLE 

VELOC}TV 

velocity 

VELOCITY 

TaN'G VFL 

TaNG yEL 

l 

37.01 

44.l{ 

94.80 

2.21 

8.89 

747,30 

984,38 

535)43 

560.58 

519), 3 

824,65 

2 

56.45 

39)95 

54.42 

9.03 

«,cfl 

732.65 

1015.34 

469)56 

845.36 

3 

51.79 

36)41 

50.48 

1.11 

7)o9 

740.65 

963,30 

695)74 

430)78 

756)83 

4 

5) .06 

33,17 

43.79 

7.27 

;l,=9 

660.36 

904.03 

669)38 

372)19 

704) 64 

5 

44.34 

36.53 

32.15 

17119 

-0,64 

693 ^ 93 

'7791 1 9 

556)34 

*l?,Sft 

'543)58 

6 

10.23 

39.54 

14.29 

15.94 

15 .1 1 

777:01 

695,11 

593)40 

*98.11 

345.87 

7 

21.33 

4<; 48 

8.00 

15133 

29'. 40 

809.28 

633,53 

570)78 

56n‘.5i 

246)16 

sadjal 

• ROTOR 5PD 

JNLET ASS 

inlet REL 

AXJAL VfL 

TRaV LOSS 

TR TL PRfcSS 

T ADJASATIC 

POLYTROPIC 

DIFFUSION 

CHI 

position 

AT INLET 

Mach no 

Mach no 

R* T ! 0 

COEFFICIENT 

LOSS PARAH 

EFFICIENCY 

EFFICIENCY 

FACTOR 


1 

1358.13 

0 1 560 

1.408 

■ 0)859 

- C 1 142 

o'. 033 

0.8144 

5)8290 

0 ) * 9 1 

0)446 

2 

1323.20 

0 I 59o 

1 1369 

0 879 

0 1 0 3 

0,021 

0.9785 

5)8880 

0 «33 

0)476 

3 

1193.68 

0)685 

1.325 

0.817 

0 ) 05 4 

0.011 

0.9344 

0)9394 

0,423 

0.439 

0)537 

4 

1067.78 

0.873 

i . 341 

O’. 6? 6 

0 I 0 37 

0.007 

0 , 9385 

0.4419 

0.561 

5 

934.73 

0 1 98o 

1.343 

0 ; 5 6 1 

0)101 

0.019 

0,8314 

5)8397 

0)514 

0 ) 61 5 

6 

737.02 

0,783 

1,091 

' 0,7*8 

0,123 

0,024 

0.5*80 

0)8559 

0',<99 

0)54» 

7 

743.37 

0.720 

1,006 

0.7»3 

0.175 

0 ,027 

0.8592 

5.8672 

0,527 

0.5*6 

NaDial 

ROTOR SPD 

' EXIT A0S 

EXIT REL 


P JUST LOSS 

F TOT PRESS 

r hist adb 

F INST POLV 

MOMEN risf/ stat press 

position 1 

AT P Y I T 

Hach no 

mach no 

SOLID! Ty 

COEFFICIENT 

LOSS PARAH 

EFFICIENCY 

EFFJcIFNfY 

MEA5 T RISE Rise C*E f F 

i 

1343.78 

o;6?6 

0 1 924 

l)334o 

0 J 1 4 6 
0.068 

:)c3c 

0,8231 

0)8344 

0)9918 

0)331 

2 

1314.93 

0) 61B 

0,856 

1.3690 

o.oia 

0.8940 

5)9092 

0,0619 

0)364 

3 

1194.61 

0 1 635 

01826 

1 )50"0 

-0)012 

-0,002 

1.0147 

1 '.0136 

0)9150 

0 ; <*2 

4 

1078.83 

O'. 6 0! 

0 I 787 

1 ! 6640 

C . 1 5 ? 

0.098 

0.7680 

5)7798 

1 ,8033 

0.4 78 

3 

955.75- 

01605 

0.679 

i;«o6j 

0 ; 11B 

0 ) 0 2 ? 

C . R 030 

0)81 93 

0)9631 

0)547 

6 

635.98 

0*601 

0.609 

2 , 9 3 7 0 

0,1*2 

C , 0 28 

0,8226 

6)8316 

0,9673 

0,545 

7 

radial 

position 

804.67 

PERCENT 

IMMERSION 

0.700 

TRAV TOT 
PRESS Ratio 

0.555 2.3390 

TRAV tot fixed tot 

TEMP RATIO PRESS RATIO 

0.1*3 

FIXED TOT 
temp RATIO 

C.032 

0,8158 0.8950 0.994J 

OVERALL PERFORMANCE SUMMARY 
STAGE DATA ROTOR DATA 

■ 0)57? 

ROTOR DATA 

1 

2 

5.8000 

10.0000 

1 1 798 

1.783 

1 1 75 0 

1,224 

1.705 

1 738 
1.777 

1)2C8 
1 . 2 C C 

PERFORMANCE PARAMETERS 

FIXED INST. FIXED INST. 

. TRAV. INST. 

3 

30 . 0000 

1,186 

1.762 

1,443 

l _ „ 

1,173 

Total Preoeure Ratio « 

1.5168 1.5377 

1.5971 

4 

5 6 . 0 0 0 0 

1 1 4 8 3 
1,424 
1,462 

1.1 27 

1, 148 

Adiabatic Efficiency » 

0.7S5 1 * 0.8130 

. o.weo 

5 

6 

70.0000 

9o)6aflo 

95)ouSd 

1.128 
1 .1’6 

1 » * 09 
1 **5 
11434 

1,128 
1,135 
* ■ 133 

Polytropic Efficiency « 

0.7977 0.8240 

0.8952 

7 

1.910 

t*1*6 

Percent Design Speed « 
Cor. Eoszle Weight Flaf- 

LE Check Plcw/lToz.Flow ■ 
Assumed LE 71w Coeff. - 

100.0 Discharge Valve Setting- 14, o 
21% 95 Vono Schodule - 0.0 

0.9730 TE Check Flcw/lToz.Flcv • 0.9071 

O .985 AaauttQd TE Flew Cooff. - 0.950 
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Blade Element Data For Radial Inlet Distortion Testing (Continued) 


STATOR BLADE RDM t NASA TASK | 


Radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADIAL 

POSITION 

1 

2 

3 

4 

5 

6 

7 

Radial 

position 

1 

2 

3 

4 

5 
4 
7 

radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 

Radial 

position 

1 

2 

3 

4 

5 

6 
7 


REL INLET 
FLOW ANG 

A8S INLET 
FLOW ANG 
4 1 1 05 
39136 

34144 

35)95 
33 86 
36.90 
41176 

REL EXIT 
FLOW ANG 

ABS EXIT 
FLOW AVG 
1 ) 83 
0.36 
efl 1 43 
*?)43 
-1 JS3 
50,35 
ol 1 56 

ROTOR SPD 
AT INLET 

INLET ASS 

macw no 

0 J 629 
0.628 

0 1 669 
0,629 
0.637 
0‘.700 
0 1 71 6 

ROTOR SPD 

at exit 

EXIT ARS 
«ACW NO 

0 1 4 9fl 
019 55 

0 1 5 24 
01538 
0 1 5 36 
0.556 
0.913 

PERCENT TRAV TOT 

E'KERSION PRESS RATIO 
5 1 0 0 0 0 0)952 

loloooo 0 .905 

36.9000 0 1 968 

SCKOOOO 01988 

76.0000 0.985 

90,3000 0)966 

95.0000 0.934 


blade element performance results 
point Nl*'. jR 9 REAjI NQ NU’iflER 83 DATE 3/1171976 


CHBR wN 

INCID ANQ 

INclu ANG 

INLET AOS 

INLET REL 

INLET ax 

LE ANGLE 
39147 
39 1 ll 

39 1 0 1 
39)80 
40,36 
42.22 
42,76 

HN CK3R LN 
4 ',48 

6,25 
.4 1 57 

i«loo 

c7,00 

j5,42 
• 1.00 

SUC 3 VJRF 

VELOCITY 
750.75 
743.16 
777.23 
721)33 
728 27 
797 22 
616,40 

VELOCITY 

VELOCITY 
543.52 
574159 
640)67 
618,19 
601 124 
631)73 
602.66 

CHBR LN 

DEV 

TURN 

EXIT ARS 

EXIT REL 

EXIT AX 

TE ANGLE 

ANG Tg 

ANGLE 

VELOCITY 

VELOCITY 

VELOCITY 

•ll)l3 

12)96 

42)11 

576)41 


576)i0 

- 10.10 

10,46 

39.00 

636.35 


636,31 

e 8 1 87 

8.44 

34 1 88 

616.73 


6161 45 

0 B ) 7 5 

4.32 

33)23 

5921*1 


59l)o2 

.-9,10 

7 1 27 

35,70 

9B5, 53 


583! 98 
633.66 

f l 0 . 58 

10)23 

37.15 

43.32 

633,63 


-12136 
INLET REL 

hack no 

10. «0 
AXIAL VEL 

Ratio 
1)066 
1.107 
0 962 
0 956 

0 97i 
t 003 
0.993 

6001 32 


598ll7 


INLFT APS 

tans v<=l 
521 1 01 
4 7t ; 27 
439:36 
368149 
403146 
472.34 
536114 

EXIT ARS 

TANO v?L 
18145 
4.01 
= 4 1 67 
•23 1 10 
-18.69 
s3l 69 

-16l?6 

DIFFUSION 

factor 

0 1 452 
0.347 
0.381 
0.335 
0 1 349 
01346 
0.424 


INLET REL 

Tang vel 


EXIT REL 
Tang VEL 


c'hi 

oj 216 
0.241 
0 1 2 5 1 
Ol 267 
0 1 296 
Ol 25 7 
0.253 


EXIT REL 
MacM NO 


LOSS 

SOLIDITY COEFFICIENT 
1 1 5230 0ll44 

115440 Ol051 

1.6310 0 05J 

1.7420 0, 0?5 

1)8800 0 027 

2.0510 0.065 

2159BQ olo »3 


TIT PRESS 
LOSS PaK«m 

0 I 047 
0.017 
0,016 
0.007 

01 007 
0.016 
O.C 2 ? 


ADB PDLY HOHCN RISE/ 

EFFICIENCY EFFICIENCY HFAS T RISE 
O'. 34*2 

610353 
617005 
0 1 9 7P9 
01*4*9 
017168 
615675 


STAT PRESS 

rise CCE7F 
0 1 200 
0 1 224 
01238 
Ol 268 
0 1 2 76 
0 1 2 3 5 
01230 


TRAV TOT FIXED TOT 
TEMP RATIO PRESS RATIO 
0)979 0.966 

0.989 0)988 

0.994 0)086 

1,006 0.904 

0,095 0,994 

0,095 0.982 

0.085 0.972 


FIXED TOT 

temp ratio 
ll 000 
1,000 
1.000 
1 1 030 
1,000 
1,000 
1.000 


OVERAIL PERFORMANCE SUMABY 


FEHFCFMA3CE PARAMETERS 

Total Preaouro Ratio « 
Polytropic Efficiency » 

Percent Deeign Speed “ 100.0 

Cor. WoMle Weight Flow- 215 . 95 


STAGS DATA STATOR DATA STATOR DATA 
FIXED IRST. FIXED IRST. TRAV. IRST. 

1.5168 0.9864 ’ 0.9759 

0.7977 0.9680 

Discharge Valve Setting- jjj_0 
Vane Schedule - n'o 


IE Check FIcw/Sot.Flcv - O .9119 TE Check Flcw/Soz.Flov a 0.8799 

Aeiuarf IE Mow Coeff . - 0.955 Aoauiaed TE Flow Coeff. • 0^935 


00 

Oi 



00 

O) 
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Blade Element Data For Radial Inlet Distortion Testing (Continued) 

ROTOR SLIDE SOW - NASI TaSK [ 


blade element performance results 


RaDJAL 

rel inlet 

A8S INLET 

POINT NUMB L 

chbr ln 

8 READING NU4RTR 82 DATE 

INCID ANG INCIO IN'! JNl£T aBS 

3/11/1970 
INLET REL 

INLET AX 

INLET ABS 

INLET REL 

POSITION 

FLOW ANg 

FLOW ANG 

LE ANGLE 

HN CH3R LN 

SUCT SURF 

velocity 

velocity 

VELOCITY 

TANG VEL 

TaNG VEL 

' 1 

67.25 

-4.23 

60.60 

6,65 

3.95 

593.67 

1521 . 09 

587.54 

-43,45 

1401.13 

2 

66.19 

-2.96 

59,61 

6.58 

3.55 

602.50 

1486,07 

599.59 

.31.05 

' 1358.80 

3 

59. 6B 

-2.62 

56.01 

3.67 

-0.59 

714.73 

1422,99 

713,96 

-32.62 

1230.90 

4 

49.59 

. .62 

52.56 

-2,97 

.8.81 

903.16 

1390.76 

900.51 

9.78 

1057.64 

5 

45.35 

-2. J4 

49, ?1 

-4.36 

-11.15 

970.59 

1370.98 

956.85 

■34.15 

968.57 

6 

<6.06 

-1.82 

47.11 

-1.05 

• 8.71 

815.16 

1150.03 

782 , 1)3 

-24,85 

811.60 

7 

46.97 

' -2,51 

46,13 

0,64 

-7.06 

760,64 

1084.55 

722,37 

-31, *3 

773,75 

' radial 

REL EXIT 

A8S EXIT 

CHBR LN 

REL ’DEV 

Rel turn 

EXIT ARS 

EXIT REL 

EXIT AX 

EXIT ARS 

EXIT REL 

POSITION! 

FLOW ang 

FLOW ANG 

TE ANGLE 

ANG TE 

angle 

VELOCITY 

VELOCITY 

VELOCITY 

•TANG VEL 

,TANG VEL 

i 

57.66 

52.07 

54,80 

5.06 

9. 39 

761.34 

979.27 

467.24 

599.65 

743.60 

z 

55.62 

45,76 

54,42 

1 . 20 

10.57 

758.30 

936,48 

529 , 24 

542,38 

772.11 

3 

51.74 

39,88 

■ 50.68 

1.06 

6.14 

741,12 

918.43 

568.61 

475.11 

721.10 

4 

49.59 

37.61 

43.79 

5.83 

„c. 00 

698,79 

653,84 

553.45 

426,42 

650.05 

5 

43.41 

38,86 

32.15 

.1,26 

1.94 

701.97 

^52.20 

545,42 

439,42 

516,01 

6 

3l .35 

42.69 

14.29 

.7,06 

14.72 

748.67 

646,21 

545.61 

503,35 

332,34 

7 

23.59 

47,49 

8,00 

*9.59 

23.37 

789.34 

586 , 99 

527,84 

379,88 

230.52 

Raoul 

ROTOR SPD 

INLET ABS 

INLET rel 

AXIAL VEL 

T.RaV loss 

TR TL PRESS 1 

' ADIA3ATIC 

POLYTROPIC 

DIFFUSION 

CHI 

position 

AT INLET 

hach no 

Mach no 

ratio 

coefficient 

LOSS PARAH 

EFFICIENCY 

EFFICIENCY 

tactor 

i 

1357 . 67 

0.544 

1.393 

0.795 

O.lflJ 

0.037 

0.8064 

0 . 6249 

' 0(579 

0,479 

2 

1327 . 7 6 

0 ,553 

1.363 

0.681 

0.135 

0,028 

0,8568 

0.6691 

Of 510 

0,499 

3 

1158 . 28 

0.670 

1,333 

0.796 

0.083 

0,017 

0,9064 

0,9139 

Of 473 

0.559 

4 

1067.42 

0.861 

1,326 

0.615 

0,041 

0.008 

0.9412 

0,9448 

0.475 

0.612 

5 

934 . 42 

0.941 

1,329 

0.57c 

0.075 

0.014 

0,8853 

0.8917 

0.543 

0.629 

6 

786.76 

0.770 

1.087 

0.698 

0.125 

0.024 

0.8526 

0,8688 

0.544 

0.601 

7 

742,12 

0.714 

1,017 

0.731 

0.123 

0.024 

0.8753 

0,6828 

Of 583 

0.596 

Radial 

ROTOR SPD 

EXIT APS 

EXIT REL 


F HIST LOSS 

F TOT P»£SS 

F TOT A0B F 

riiST -poly momen rise/ 

STAT PRESS 

position 

AT EXIT 

Mach no 

mach no 

SOLI n I TY 

COEFFICIENT 

LOSS PARtM 

EFFICIENCY 

EFFICIENCY KEAS T RISE 

RISE CCEFF 

l 

1343.33 

0 .630 

0,728 

1.3341 

0.173 

0.035 

0.8092 

0 ,6747 

1.0231 

0.363 

2 

1314.49 

0.632 

0.781 

1,3690 

0.125 

0.026 

0.8640 

0 , 67 5 4 

0,9681 

0.387 

5 

1196.21 

• 0.629 

0.780 

1 ,’508 ; 

rO , 002 

-0.00? 

1,0020 

1.0018 

0,6903 

. 0.464 

4 

1076 . 47 

0.601 

0.735 

1. 684" 

0.148 

0.028 

0,7957 

0.6074 

0,9904 

0.534 

5 

955.43 

0.6.9 

0.653 

1.906; 

0.089 

0.017 

0.8646 

0.8723 

0,9711 

0.564 

6 

835*70 

0.652 

0.563 

2.217" 

0.134 

0.026 

0,8392 

3.8478 

0,9436 

0.601 

7 

8*6. *0 

n ,686 

0.511 

2,339; 

0,147 

".029 

0.8400 

0,8456 

0,9732 

01629 


radial 

POSITION 

1 

2 

3 

4 

5 • 

6 
7 


PERCENT TR*V TOT TRaV TOT FIXED TOT FIXED TOT 
EC'SRSIOH PRESS RATIO T£PP RATIO PRESS RATIO TEMP RATIO 
5.0'00 1.9V4 1 1 25 0 1,830 1.233 

10.0*00 1.896 1.234 1,868 1,227 

30.0 00 1.820 1,206 1.835 1.189 

50.5*00 1.573 1,147 t.522 1,161 

70. 0*00 1,497 ' 1,138 1.493 1.141 

90.0COO 1.493 1,143 1.474 1.140 

95 . OC 00 1.550 1.153 1,477 1,141 


OVERALL PERFORMANCE SUMMARY 


PERFORMANCE PARAMETERS 

Total Pressure Ratio ■ 
Adiabatic Efficiency • 
Polytropic Efficiency - 


STAGE BATA ROTOR BATA ROTOR BATA 
FIXED INST. FIXED INST. TRAV. BIST. 

1. 591 1 * 1.6229 1.6T16 
0.8003 0.8251 0.8854 
0.8130 0.8365 0.8934 


Percent Design Speed - 100.0 Discharge Valve Setting- 10.5 

Cor, Rorzle Weight Flew- 212.58 Vane Schedule « 0.0 


L£ Chech Fltv/Noz.Flov 
Assuned LE Flow Coeff , 


0.9778 TE Check Flov/Roz.Flow - 0.9T76 

0.985 Assumed TE Flow Coeff. « O.95O 
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Blade Element Data For Radial Inlet Distortion Testing (Concluded) 


RaOHL 

POSITION 

1 

2 

3 

4 

5 

6 
7 

RADJAL 

POSITION 

1 

2 

3 

4 

5 

6 
7 


REL INLET 
FLOW ANG 


REL EXIT 
FLOW ANG 


ABS INLET 
FLOW ANG 
51.92 
45,18 
37.90 

35.15 

36.16 
4 j , c 1 
44,85 

ASS FXIT 
FLOW aNG 
2.58 
1.43 
<i, 45 
-2.28 
-1.52 
-l .28 

-2.38 


CHBR ln 

iNCID ANG 

INCID ANG 

INLET ABS 

LE ANGLE 

MN CHBR LN 

SUCT SUR,' 

VELOCITY 

39.47 

12.45 


764,53 

39.11 

6.07 


767 ,46 

39,01 

-1.11 


773,01 

39.80 

-4,65 


734.82 

40.86 

—4,70 


733,05 

42.22 

-2.21 


762.21 

42,76 

2,09 


791.41 

CHBR LN 

DEV 

. TURN 

EXIT ABS 

TE ANGLE 

ANG TE 

ANGLE 

VELOCITY 

-11.13 

13.71 

49.34 

562,96 

-10.10 

11.7C 

43.57 

612,80 

-8.87 

9.32 

37.45 

587,68 

-8,75 

6,47 

37,43 

563.09 

-9,10 

7,58 

37.67 

562,22 

-10.58 

10.3C 

40.28 

540,51 

-12.36 

9.98 

47. 23 

522.32 


inlet Bel 

INLET ax 

INLFT ARS 

INLET 

REL 

VELOCITY 

VELOCITY 

TANG VEL 

TANG 

VEL 


471.51 

601.82 



541.00 

544.35 




609,68 

474.65 




599,58 

<22,18 




588.65 

430.13 




578.27 

485.31 




555.84 

552.89 



EXIT REL 

EXIT AX 

EXIT ABS 

EXIT 

REL 

VELOCITY 

VELOCITY 

TANG VEL 

TANG 

VEL 


562.38 

25.38 




612.53 

17.14 




587.42 

4.64 




562.02 

-22.40 




560. HZ 

-14,84 




536,84 

-2.62 




520.19 

-21.62 




radial 

POSITION 

1 

2 

3 

4 

5 

6 
7 


ROTOR SPD 
AT INLET 


inlet aBS 
MACH NO 
0.633 

0.640 

0,639 

0.635 

0.638 

0.665 

0.69o 


INLET REL 
mach no 


AXIAL' VEL 
RATIO 
1.193 
1.132 
0.963 
0.937 
0,953 
0,932 
0.936 


DIFFUSION 

CHI 

FACTOR 


0,511 

0.275 

0.424 

0.293 

0,424 

0.325 

0.406 

0.360 

0,393 

0.331 

0.444 

0.377 

0.510 

0.355 


radial 

position 

1 

2 

3 

4 

5 

6 
7 


ROTOR SPD 
AT EXIT 


EXIT ABS 
hach no 

0.464 

0.558 

0.494 

0.479 

0.482 

0.463 

0.447 


EXIT REL 
HACH NO 


solidity 

LOSS 

TOT 

PRESS 

ADS 

poly 

HOHEN RISE/ 

STAT 

PRESS 

COEFFICIENT 

LOSS 

P4RAH 

EFFICIENCY 

EFFICIENCY 

MEAS T RISE 

RISE 

COEFF 

1,5230 

• 0.128 


0.042 


0.6261 


0.256 

1.544c 

0.073 


0.024 


0.8.365 



0.272 

1.6310 

0,046 


0.014 


6.7851 



0.302 

1.7420 

0.017 


0.005 


0.8766 



0.336 

1 . 8800 

0.032 


0.008 


0 .93n5 



0.358 

2.0510 

0.070 


0.017 


0.7685 



0.352 

2,0980 

0 . 092 


0.022 


0.6429 



0.329 


RADJAL 

POSITION 


PERCENT 


TRAV TOT 


TRAV TOT FIXED TOT 


IMMERSION PRESS RATIO TEMP RATIO PRESS RATIO 


FIXED TOT 
temp ratio 


OVERALL PERFORMANCE SUMMARY 


1 

5 . or 00 

0.955 

G.97S 

0.969 

1.000 

PERFORMANCE PARAMETERS 

2 

lO.COO 

0.984 

O'. 9 83 

0.982 

1.000 


3 

30.0'00 

0.973 

0.991 

0.988 

1.OC0 

Total PreBsure Ratio • 

4 

50.0000 

0.986 

0 .999 

0.994 

1.000 

Polytropic Erriclancy - 

5 

76.0000 

0.992 

6.997 

6.992 

1.000 


6 

90.OC0C 

• 0.964 

6.993 

0.982 

1.000 . 

percent Design Speed - 100.0 

7 

99.6000 

0.937 

0.986 

6.974 

1.000 

. Cor. Houle Weight Flov- 212,58 


STAGE DATA STATOR DATA STATOR DATA 
FIXED INST. FIXED INST. TRAV. INST. 

1.591 1 * 0.996 6 0.9768 

0.8130 0.9719 


Diocharge Valve Setting- 
Vane Schedule - 


10.5 

0.0 


IE Cheek FIcm/hoi.FIo 9 » 0.9085 TE Check Flcw/Noz.Flcw - 0 8896 

Aoeumed LB Flew Coerr. > 0.955 Aeouned TS FI w Coerr. - 0.935 


OO 

-4 



APPENDIX F 


TABULATIONS OF FLOW SURVEY DATA FOR 
CIRCUMFERENTIAL INLET DISTORTION TESTING 


The eircumf erential distortion flow survey data at Planes 0.95, 1.51 
and 2.2 are presented in this appendix for maximum weight flow, intermediate 
weight flow and near- stall weight flow conditions at 100% design speed. At 
each of the three planes and three operating conditions, the survey data 
were obtained at 10%, 50% and 90% immersions from tip. 
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. Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Maximum Weight Row 

PLANE NO, * 0.99 


IHHERS ! ON 
ci«c; 

- 10jS 

TOT, 

PRESSURE 

RADIUS 

STATIC 

! * 17,420 

"37. 

SLOPE 

ABS PLOW 

« .1,92 

ABS 

AXIAL 

ABS 

POSITION 

PRESSURE 

TEMP, 

angle 

VELOCITY 

velocity 

MACH no; 

ll'l™ 

13,66 

10,67 

518,49 

.0,12 

652,25 

652,25 

0,605 

S7.9B 

13,64 

.10,46 

518,49 

. 0,07 

674,44 

674,44 

0,627 

87,96 

13,61 

10,71 

518,69 

2,62 

641,76 

641,09 

0,593 

117; 98 

13,64 

10,59 

518,49' 

6,09 

659139 

655,67 

0,612 

14?, 98 

11,78 

11,74 

9179 

518,69 

.8,68 

•567,11 

560,31 

0,521 

177,98 

9,35 

518,69 

2,91 

625,26 

624,45 

0,578 

207,98 

11,68 

9,33 

518,69 

•2,61 

622,57 

621,93 

730,63 

0,576 

237 ',98 

13.74 

9,96 

518.69 

• 7,62 

737,19 

0,69i 

267', 98 

13,63" 

10,36 

518169 

• 4,97 

684,91 

682,23 

0., 638 

297‘, 96 

13.65 

10,46 

518.69 

• 3,44 

675,02 

673,80 

0,628 

327198 

13,62 . 

10,58 

518,69 

•1,59 

659,33 

• 659,07 

0,612 

357,98 

13,65 

10,48 

513,69 

• 0,77 

672,70 

672,64 

0,626 

CIRC', 

WHEEL 

ABS TANS 

REL, TANS 

REL, FLOW 

PEL, 

REL 1 MACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

angle 

VELOCITY 

no; 

WT, FLO 

27,98 

1336,33 

r.37 

' 1334,96 

63,96 

1485,78 

1.378 

3,30 

57,98 

1336', 33 

O', 82 . 

1335,51 

.63,21 

1496,14 

1,391 

3,37 

37,98 

1336,33 

29.34 . 

1306,99 

63,87 

1455,76 

1,349 

3,25 

117,98 

1336.33 

69 l 96 ■ 

1266,37 

62,63 

65,83 

1426,05 

1'. 324 

3,30 

147,98 

1336,33 

87 1 54 
31.74’ 

12.48,79 

1368,73 

1,259 

2,56. 

177,98 

1336,33 

1304,59 

64,42 

1446,33 

1,338 

2 1 76 

207,96 

.1336,33 

-28 35 
-97,75 

1364,68 

65,50 

1499,72 

1,387 

2 1 74 

.237,98 

1336,33 

1434,08 

63,00 

1609,50 

1,509 

3 ! 53 

267,98 

1336,33 

-59133 

1395.66 

63,95 

1553,48 

1.‘47 

3 1 3 a 

297,98 

1336,33 

-40.50 

1376,83 

63,92 

64,06 

1532,87 

1.426 

3.36 

327,98 

1336,33 

• -16129 
-9,04 

1354,62 

1506,45 

1,399 

3,31. 

357,98 , 

1336,33 

1345,37 

63,44 

1504,15 

1,399 

3136 



Flow Survey Data For Circumferential Inlet Distortion Testing 
100% Design Speed, Maximum Weight Flow (Continued) 


PLANE NO, 
IMMERSION 

* 0.95 

- 50* 

RADIUS > 13,797 

cjrc; 

TOT, 

STATIC 

T 3T , 

posirioN 

pressure 

PRESSURE 


27)96 

13 1 76 

10,06 

518.69 

57.96 

13.76 

10,07 

518,69 

518,69 

87,96 

13,73 

10,09 

117.98 

13,73 

10,11 

518,69 

147)98 

11,66 

9,36 

5tS , 69 

'177,96 

11,66 

8,86 

518,69 

207)98 

11,64 

8,81 

518,69 

237.98 

13,76 

9,50 

518,69 

518,69 

267,98 

13,74 

9,77 

297)98 

13,74 

9,83 

518,69 

327,98 

13,76 

9,96 

518,69 

357 ) 98 

13,74 

9,98 

518.69 

CIRC*. 

WHEEL 

ABS TANS 

rel, Tang 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

27,98 

1058,40 

*0 ) 13 

1058.53 

57,98 

1058,40 

16,11 

10*2.29 

87,96 

1058,40 

53 27 

1005,13 

117,98 

1056,40 

119)24 

939,16 

147,98 

1058,40 

169)87 

48)16 

80S, S3 

177,98 

1056,40 

1010.25 

207,98 

1058,40 

*55,95 

1114,35 

237,98 

1058,40 

•134.40 

-70,38 

1192,00 

267,98 

1058,40 

1136,78 

297.98 

327.98 

1058,40 

•45)63 

-32,87 

-12.06 

1104.03 

1058,40 

1091,27 

397,98 

1058,40 

1070.46 


SlflPB < 4,65 


ABS FLOW 

ABS 

AXIAL 

ABS 

angle 

VELOCITY 

VELOCITY 

HACH NO, 

*0,01 

727,65 

727 i 65 

0,661 

1.27 

726,81 

726,63 

0,680 

4.23 

722,21 

720.2* 

0,676 

, 9,53 

720,20 

710.26 

0,674 

■ 16,15 , 

610,70 

586,60 

0,564 

4,04 

683,51 

681,81 

0.637 

•4,66 

688,68 

686,40 

0.642 

• 9,82 

788,05 

776,50 

0,744 

*5,93 

758,67 

754)61 

0,713 

•3,48 

751,65 

750,26 

0,706 

•2,55 

738,72 

737,99 

0,693 

• 0,94 

735,21 

735,11 

0,689 

REL, Flow 

REL, 

rel, rach 

LOCAL 

anole 

VELOCITY 

NO, 

WT, flow 

55,49 

1284,51 

1.203 

3)79 

55,12 

1270,58 

1,190 

3,79 

54,38 

1236,54 

1,157 

3,76 

52,90 

1177,50 

1.102 

3,72 

56,57 

1 J6 * , 7fl 

0,983 

2,78 

55,98 

1218,79 

1,135 

3,10 

58,37 

13fl8 , 79 

1.220 

3,10 

56,94 

1*23,28 

1,344 

3.89 

56,42 

1364,44 

1,283 

3)85 

55,80 

1334,83 

1,254 

3.85 

55,93 

1317,38 

1,235 

3 ,8? 

55,52 , 

1298,57 

1.217 

3)81 


. ry-X 






Row Survey Data For Circumferential Inlet Distortion Testing - 


100% Design Speed, Maximum Weight Row (Continued) 


PL* HE NO, 
INKERS I ON . 

« 0,95 

- 90* 

RADIUS 

* 9)910 

SLOPS 

* 15.60” 



CIRC*, 

TOT, 

STATIC 

TOT, 

ABS PLOW 

ABS 

AXIAL 

*BS 

POSITION 

PRESSURE 

PRESSURE 

T = HP, 

ANGLE 

VELOCITY 

VELOCITY 

MACH NO, 

27)98 

13,77 

10,09 

518'. 69 

•1,73 

701) J7 

701,05 

0,657 

57)98 

13,79 

10,23 

518,69 

2,54 

688,46 

687,78 

0,643 

87,98 

13,73 

10,22 

518,69 

5)62 

686,02 

692,48 

0,641 

117,98 

13,75 

10,32 

518,69 

,3,40 

676,01 

657,61 

0,631 

l‘*7)98 

13,33 

9,73 

510,69 

28,18 

712)17 

627,75 

0,667 

177,90 

11,76 

8,08 

518,69 

7,28 

668,24 

662,85 

0.623 

207)98 

11.81 

8,77 

5l 6 i 69 

-11,10 

687,88 

675,01 

0,643 

237)98 

13,70 

9,57 

513,69 

-14,06 

751,82 

729,30 

0,709 

267)98 

13,72 

9,79 

518.69 

o9,07 

729,52 

720,39 

0,685 

297)98 

13,71 

9,90 

518,69 

*•5,20 

717,17 

714)21 

0,673 

327)98 

13.76 

9,99 

518,69 

«S,04 

711)10 

708,35 

0,667 

357)98 

13,76 

10,05 

510,69 

B2.92 

704)49 

703.57 

0,660 

CIRC) 

WHEEL 

ABS TANS 

REL) UNO 

REL, FLOW 

REL, 

REL) 4ACH 

LOCAL 

POSITtON 

SPEED 

VELOCITY 

VELOCITY 

angle 

VELOCITY 

NO, 

WT, Flow 

27.98 

760,22 

*2l)l7 

30.51 

781,39 

48,10 

1049,79 

0,983 

2)40 

57.98 

760,22 

729,71 

46,69 

1002,75 

0,937 

2,38 

87,98 

760,2? 

69.56 

690.66 

45,34 

970,97 

0,907 

2.36 

117,98 

760,22 

156)66 

603,56 

42,55 

892,60 

0,833 

2,28 

147,98 

760,22 

336,32 

-:,99 

34,03 

757,48 

0,710 

2)07 

177,98 

760,22 

64,66 

6/5,54 

45,54 

946,43 

0,982 

1.98 

207,98 

760,22 

*132) 43 • 

BV2.63 

52,90 

1119,13 

1,046 

2.00 

237,96 

760,22 

-182 65 

942,87 

52,28 

1192,00 

1,123 

2140 

267,98 

760,22 

•115,00 

875,22 

50,54 

1133,57 

1,065 

2)41 

297,98 

760,22 

-65,00 

925,22 

49,12 

1091,37 

1,024 

2,41 

327,98 

760,22 

-62 47 

822,69 

49,27 

1085,63 

1.018 

2.40 

557,98 

760,22 

-35,89 

796.11 

48,53 

1062,45 

0,995 

2,40 



Flow Survey Data For Circumferential Inlet Distortion Testing - 
!00% Design Speed, Maximum Weight Flow (Continued) 


PLANE NO, 
IMMERSION 

cjpc; 

« 1,51 
- log 

- TOT, 
PRESSURE 

RADIUS ■ 17,081 

STATIC TOT. 

SLOPE 

ABS FLOW 

* .,0,93 

ABS 

AXIAL 

A0S 

position 

PRESSURE 

T-NP, 

ANGLE 

velocity 

VELOCITY 

HACH NO, 

15)00 

18,67 

13,73 

579,68 

21,39 

761,05 

712,35 

0,676 

A5)00 

16,66 

13,65 

579,14 

•21,95 

771,28 

715,37 

0,683 

75,00 

18,39 

13,47 

575,05 

22,17 

766,83 

710.13 

0,682 

105)00 

17,96 

13,27 

573.50 

22,64 

756,11 

697,85 

0,672 

135)00 

16,66 

12,92 

558,69 

30,72 

666,05 

589,79 

0,614 

145. 00 

17,67 

13,16 

594.87 

32,81 

759)53 

637,54 

0,661 , 

195) 00 

17,91 

13,30 

600.90 

619.91 

30,83 

767,82 

659,32 

0,667 

225,00 

20.47 

14,36 

22,34 

807,45 

746,85 

692,95 

710.40 

0,692 

255,00 

1«,15 

14,46 

534,96 

19,60 

736,49 

0,646 

285.00 

16,91 

14,05 

593.29 

19,85 

755,27 

0,665 

315) 00 

16,90 

13,93 

582,03 

20,20 

764,32 

717,31 

0,675 

3*5 , 00 

18,73 

13,84 

531,33 

21,48 

762,08 

709,15 

0,673 

CIRC) 

WHEEL 

abs tans 

REL) tANO 
VELOCITY 

REL, FLOW 

RfcL, 

REL, MACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

ancle 

velocity 

NO. 

NT, FLOW 

15,00 

1310.32 

279)02 

1031,30 

55,37 

1253,40 

1,110 

3)47 

45,00 

1310.32 

288 30 

1022.02 

55,01 

1247,51 

1,105 

3,47 

75,00 

1310,32 

289,37 

1020.96 

55,10 

1243,54 

1,106 

3,4? 

105,00 

1310,32 

291)06 

1019,27 

55,60 

1235,27 

1,098 

3,3i 

135.00 

1310,32 

350,47 

959,66 

5e,43 

1126,58 

1,006 

2,76 

165 .00 

1310.32 

411)03 

999.30 

54,67 

1102,36 

0,961 

2.69 

195,00 

1310.32 

393)50 ' 

916,82 

54,28 

1129,26 

0.980 

2 ■ 99 

225,00 

1310.32 

306)91 

1003,41 

53,34 

1250,65 

1,07] 

3)69 

.253,00 

1310,32 

249 48 

1060.85 

1053.86 

56,63 

1267,11 

1270,94 

1,112 

3,49 

285,00 

1310,32 

256 46 

56,02 

1,120 

3',5l 

315,00 

1310,32 

263,92 

1046,40 

55,57 

1269,66 

1,120 

3,53 

343.00 

1310,32 

279 ',06 

1031.27 

55,49 

1251,56 

1.106 

. 3)47 


<£> 

CO 



Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Maximum Weight Flow (Continued) 


PUNE NO, 
IMMERSION 

. « 1.51 • 

- 50$ 

RADIUS * 14)056 

CIRC', 

TOT, 

static 

TOT, 

POSITION 

PRESSURE 

PRESSURE 

TEMP. 

15)00 

19,59 

13.87 

592.82 

*5,00 

19,38 

13,56 

590,63 

75)00 

18-.95 

13,4q 

536,43 

105,00 

16,31 

12,99 

593,94 

135)00 

17,07 

12.49 

12.50 

57IJ , 21 

165,00 

17,43 

591,57 

165) 00 

16,16 

12,75 

596,93 

225,00 

20.29 

14,40 

620,36 

255,00 

20,04 

14,43 

601,50 

285,00 

19,86 

14,07 

596,74 

315)00 

19,97 

14,06 

596,45 

345,00 

19,82 

13,84 

594,70 

CIRC) 

WHEEL 

ABS TANQ 

REl, TANa 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

15,00 

1076,27 

419)62 

659,65 

45,00 

1078,27 

431,89 

646,36 

75,00 

1076,27 

434)96 

643.31 

105,00 

1078,27 

443.49 

634,78 

135.00 

1078,27 

499.29 

47«,98 

165.00 

1076,27 

512 12 

9 , 0 , 15 

195,00 

1076,27 

465)27 

:i3.oo 

225,00 

1076,27 

433)93 

644,34 

255,00 

1078,27 

403,90 
408 70 

674,37 

265.00 

315.00 

1078,27 

669,57 

1078,27 

412)62 

421,50 

665)65 

345.00 

1078,27 

656,77 


SLOPS • J,14 


ABS PLOW 

ABS 

AXIAL 

ABS 

anole ■ 

VELOCITY 

VELOCITY 

hach no, 

30,89 

817)36 

701)42 

0,719 

31,39 

829,19 

707,83 

0,732 

32,26 

8J4 , 99 

689,10 

0.721 

33,24 

809,07 

676,69 

0,717 

40,80 

764,12 

578,44 

0,682 

39,68 

802,07 

617,29 

0,705 

34,11 

829,67 

696,94 

0.728 

31,39 

833 11 

711,18 

0,716 

30,15 

804)16 

695,36 

0.701 

29,89 

820,13 

711,04 

0.718 

. 29,95 

926)48 

716)11 

0,726 

30 , 36 

833,95 

719,59 

0,734 

REL, FLOW 

PEL, 

REL) MACH 

local 

angle 

velocity 

NO) 

wt, now 

43,20 

962,19 

0,647 

3)78 

42,40 

958,56 

0,846 

3)76 

43,03 

942,71 

0,834 

3.63 

43,17 

927,92 

0,922 

3.46 

45,03 

818,41 

0,731 

2.89 

42,53 

637,60 

0,736 

2,99 

41,74 

920,68 

0,908 

3,39 

42,16 

959,66 

0,925 

3,80 

44,12 

96B , 66 

0,944 

3)82 

43,26 

976,68 

0,955 

3,85 

42,91 

977,71 

0,858 

3,89 

42,39 

974,24 

0,858 

3.87 



Flow Survey Data For Circumferential Inlet Distortion Testing 
100% Design Speed, Maximum Weight Flow (Continued) 


PLANE NO, 

Immersion 

CIRC, 

« 1,51 

- 90f 

TOT, 

RADIUS 

STATIC 

i • 11.030 

TOT. 

SLOPE 

ABS FLOW 

■ 11,17 

ABS 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESS JRE 

TEMP. 

anglf 

VELOCITY 

velocity 

HACH NO, 

15) OO 

21,17 

14,16 

595,37 

35,77 

669,44 

705,44 

0,770 

*5.00 

21.11 

14,09 

594,67 

•36,04 

872,34 

705,38 

0,773 

75, 00 

20.65 

13,60 

598,66 

36,66 

37,07 

667,03 

693,71 

668)84 

0,772 

105100 

135,00 

20.01 

13,36 

595,17 

663,32 

0,771 

16 . 46 

12,31 

570.93 

40,97 

856,65 

646,62 

0,775 

1051 00 

17,9? 

12.01 

590,51 

43,24 

862.63 

626,42 

0,773 

1951 00 

16,06 

12,29 

593,51 

39,72 

653,87 

656,79 

0,755 

2251 00 

20,97 

14,29 

611,91 

26,36 

860,95 

757,53 

0,750 

255100 

21.33 

14,48 

605,76 

37,29 

863,18 

636,72 

0,756 

265,00 

20.52 

14,01 

599,99 

597,02 

36,9i 

652,36 

681,53 

0,749 

315.00 

20.75 

14,00 

36,32 

862,40 

694,66 

0,761 

3*5100 

21,14 

14,19 

596,20 

35,76 

667)29 

703.79 

0,767 

circ; 

wheel 

ABS TAN3 

REL, TANQ 
VELOCITY 

REL , FLOW 

REL. 

REL) MACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

angle 

VELOCITY 

NO, 

WT, FLOW 

15,00 

666,14 

5oe;22 

337.92 

29,60 

762,20 

0.692 

2)34 

45.00 

846,14 

513.24’ 

332,90 

25,26 

779,99 

0. 69i 

2)33 

75,00 

646,14 

520110 

326,04 

25,17 

766,51 

0,663 

2,27 

105.00 

646,14 

520.4(1 

325,74 

25,31 

761,96 

706,60 

0,680 

2.20 

135,00 

646,14 

561.67 

2b .46 

23,74 

0,639 

1.95 

165.00 

846,14 

590 J 95 

2^5 , 19 

22,10 

678,26 

0,608 

1,61 

105.00 

646,14 

545,66 

300.48 

24,58 

722,25 

0,639 

1.89 

225,00 

846,14 

408)91 

437.22 

29,99 

674,6} 

0,762 

2,45 

255,00 

846.14 

522 95 
Sll 89 
510,60 

323.18 

25,20 

.758,97 

0,665 

2,26 

265,00 

646,14 

334,24 

26,12 

759,38 

0,667 

2,21 

315,00 

646,14 

335.34 

25,76 

771,54 

0,681 

2,27 

345,00 

846,14 

506,64 

339,30 

25,74 

781,30 

0,691 

2.33 




to 

01 


Row Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Maximum Weight Flow (Continued! 


PLANE NO, 
IMMERSION , 

cibc; 

■ 2,20 
- 10* 

TOT, 

RADIUS • 17,130 

static TOT, 

SLOPS 

ABS PLOW 

* 0,24 

ABS 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

Tiwp; 

r 

ANCLE 

velocity 

VELOCITY 

MACH NO, 

6)33 

16,10 

13,17 

579,95 

• 0,14 

778)31 

778,31 

0,690 

36. 83 

16,03 

13.43 

577.51 

0,16 

748,76 

748.76 

0,663 

66 , 63 

17,96 

13,66 

575,69 

0.20 

721,74 

721,74 

0,636 

96,83 

17.78 

13,90 

572.74 

0,57 

683,87 

590,79 

683,84 

0,604 

126)83 

17,27 

14,36 

566,75 

1,13 

590.67 

0,520 

166,63 

17,04 

14,44 

586,32 

1,01 

570,10 

570,01 

666)24 

0,492 

166 ) 83 

17,91 

14,33 

602.35 

2,06 

668.72 

0,574 

216)63 

16,18 

14,03 

605,93 

2,32 

720)81 

720,22 

0,620 

246,83 

16,96 

13,62 

591,51 

0,38 

800,92 

800,90 

0,704 

226', 63 

18,17 

13,37 

584,77 

0,06 

767.90 
781 43 

767,90 

0,677 

306,83 

16,17 

13,20 

382,23 

0,42 

781,41 

0,69l 

336 ,63 

18,13 

13,08 

580.86 

»Q.1C 

788.55 

786,54 

0.699 

c ! rc ; 

WHEEL 

ABS TANS 

REL, TANO 

REL, FXON 

REL, 

REL) MACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

VELOCITY ■ 

ANCLE 

VELOCITY 

NO, 

HT, PLOW 

6,83 

1314,06 

*1)64 

1315.93 

59,40 

1528,87 

1,355 

3,36 

36.83 

1314,08 

2,39 

1311.70 

60,28 

1510,36 

1.337 

3,29 

66.83 

1314,08 

2.54 

1311.54 

61,18 

1497,01 

1,323 

3,22 

96,83 

1314,08 

6)81. 
11 64 
10)05 

1307.27 

62,39 

1475,32 

1,302 

3,09 

126,83 

I3l4,g8 

1302,44 

65,61 

1430,12 

1,258 

2.74 

156,83 

1314,08 

1304,03 

66,39 

1423,17 

1.227 

2,56 

186,63 

1314,08 

24,00 

1290.08 

62,61 

1452,90 

1,246 

2.94 

216,83 

1314, OB 

29 '.20 

1294,88 

60,73 

1472,97 

1,266 

3)12 

246,63 

1314,06 

5.29 

1308,60 

58,54 

1534,40 

1,349 

3,52 

276, 83 

1314,08 

0169 

1313.24 

59,68 

1521,27 

1,340 

3)33 

3,37 

306,83 

i314,08 

5)76 

1308)32 

59,15 

1523,91 

1,348 

336,63 

1314,00 

"1.40 

£315.48 

59,04 

1533,72 

1,360 

3)39 



Flow Survey Data For Circumferential Inlet Distortion Testing 
100% Design Speed, Maximum Weight Flow (Continued) 


PLANE NO, • 2,20 


IMMERSION 

circ; 

- 50j6 

TOT, 

RADIUS 

STATIC 

! • 

TOT . 

SLOPE 

ABS FLOW 

« 1,13 

ASS 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

TEMP, 

angle 

VELOCITY 

VELOCITY 

MACH NO, 

29)00 

18,79 

12,86 

557,93 

*0,39 

851,69 

851,64 

0,756 

59.00 

18,61 

13,03 

594,98 

00,85 

625,09 

825,00 

0,732. 

69)00 

16,21 

13,10 

531,66 

• 0,77 

792,79 

792,72 

731,01 

0,703 

119,00 

17,90 

13,53 

573,39 

*0,96 

731,10 

0,645 

149)00 

16,85 

13,93 

569,00 

*0,38 

601,09 

601.09 

717,18 

766)72 

0,528 

179)00 

17,77 

13,67 

592,70 

1,09 

717,31 

0,624 

209)00 

18,13 

13,41 

597,79 

1,70 

767,06 

0,669 

239,00 

19,56 

13.25 

614,33 

1.17 

801,9; 

881.7J 

0,767 

269,00 

19,14 

13,05 

593,46 

<*0,5l 

863,41 

863,39 

0,760 

299)00 

16,84 

12.84 

593,59 

0,20 

860,34 

660,34 

0,761 

329)00 

16.63 

12,73 

591,56 

*0,27 

867,83 

867,82 

0 1 7 7 0 

359)00 

16,77 

12.73 

597,31 

*0,43 

860,95 

860,93 

0,766 

CIPC) 

WHEEL 

A8S TANS 

REL, TANQ 
VELOCITY 

REL, FLOW 

REL, 

REL, M*CH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

ANGLE 

VELOCITY 

NO) 

WT, FLOW 

29,00 

il06,l9 

-5)77 

1111,96 

52,55 

1400,63 

1,244 

3, 9J 

59,00 

1106,19 

-12)26 

1119,45 

53,59 

1389,91 

1,233 

3,85 

89,00 

1106,19 

-10)61 

1116,80 

54,63 

1369,55 

1335,15 

1,214 

3.7i 

119,00 

1106,19 

•10.94 

1 1 1 7 , 13 

56,80 

1.178 

3,51 

1*9,00 

1106,19 

-4 ) Q 4 

1110.23 

61,57 

1262,50 

1.109 

2,94 

179,00 

1106,19 

13)64 

1092. S5 

56,72 

1306,91 

1.137 

3,37 

209,00 

i!06,l9 

22 74 

1083,45 

54,71 

1327,30 

1,155 

3,55 

239,00 

1106,19 

17)97 

1088,22 

50,98 

1400,59 

1,218 

4.02 

269,00 

1106,19 

-7)66 

1113,85 

1103,23 

52,22 

1409,29 

1.241 

3,97 

299,00 

il06,l9 

2 96 

52,05 

1399,03 

1,237 

3,93 

3,99 

329,00 

1106,19 

-4 10 
-6)41 

1110.30 

51,99 

1409,21 

1,250 

359,00 

1106,19 

1112)60 

52,27 

1406,80 

1,251 

3.95 


CO 



CO 

00 


Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Maximum-Weight Flow (Concluded! 


PLANE NO, 
IMMERSION 

> 2.20 
- 90* 

' RADIUS 

i s 11)779 

SLCPE 

• 1.14 



CIRC*, 

Y0T. 

STATIC 

TOT, 

A3S TLOW . 

AOS 

axial 

ASS 

POSITION 

PRESSURE 

PRESSURE 

t=mo; 

ANCLE 

velocity 

velocity 

MACH NO, 

16.56 

18,87 

12.62 

593,12 

*4,51 

879,86 

877,13 

0,780 

48)56 

19,20 

12.95 

591,67 

. *3,55 

869,60 

672120 

867,93 

0,771 

7a; 56 

19,64 

■ 13,17 

586,74 

*2.00 

071,67 

0,777 

108156 

19,49 

13.26 

534,15 

*0,79 

855,44 

855,34 

0,763 

138 56 

18,57 

13,68 

574,45 

*0,10 

759,17 

759,17 

Of 675 

168.56 

16,16- 

13, 9l 

561,89 

5,60 

531,75 

529,21 

0V467 

198,56 

17,01 

13,25 

589,44 

2,18 

698,84 

698,33 

839,75 

0,608 

220,56 

17,98 

12,60 

607,54 

*0.58 

839,80 

0,731 

250 1 56 

19,37 

13,27 

612,31 

*4,07 

. 867)70 

' 865)51 

0,755 

208 . 56 

18,91 

12,35 

597,79 

■ 4 , 7 J 

907,85 

904,73 

0)805 

316,56 

19,00 

12,33 

597,06 

«5,17 

913,42 

909,70 

896,15 

0,811 

348.56 

18,88 

12,40 

594 ,'36 

■ 4,94 

899,50 

0,799 

CIRC*. 

WHEEL 

ABS TANS 


REL) TANG 

REL, FLOW 

REL, 

REL. HACH 

LOCAL 

POSITION 

SPEED 

VELOCITT 


velocity 

angle 

VELOCITY 

NO) 

WT, Flow 

18,56 

903,29 

. *69118 


972)47 

47,95 

1309,60 

1.162 

2)34 

48,56 

903,29 

*53 ‘,8 7 


957.16 

47,80 

1292,08 

1,146 

2.38 

78,56 

903,29 

•30,38 


933,67 

46,97 

1277,32 

1.139 

2.45 

108,56 

903,29 

-uiai 


915.10 

46,93 

1252,62 

1,117 

2.42 

138,56 

903,29 

-l ; 39 


S'4,68 

,.51,39 

50,00 

1181,00’ 

1,050 

2.21 

166,56 

903,29 

51.89 


56,14 

1002,47 

o.sai 

1,53 

198,56 

903,29 

26,61 


676,68 

51,46 

1120,82 

0,976 

1,69 

2.16 

228,36 

903.29 

•8,46 


911.74 

47,35 

1239,54 

1.079 

258,56 

903,29 

•61)50 
*75 17 


964,87 

48,11 

1296,18 

1.128 

2)34 

288,36 

903,29 


978,46 

47,24 

1332,64 

1,181 

2.36 

318,56 

903.29 

*82 32 
•77,49 


985,60 

47,29 

1341.26 

1.1»1 

2.36 

348,56 

903,29 


980,78 

47.58 

1328,54 

1,180 

2)36 



Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Intermediate Weight Flow 


PLANE NO, 
IMMERSION 

• 0.93 

- 1035 

RADIUS • 17i 420 

slope 

» *1,92 



circ; 

POSITION 

TOT, 

PRESSURE 

static 

PRESSURE 

TOT, 

TjMP, 

ASS FLOW . 

angle 

velocity 

4VIAL 

VELOCITY 

ABS 

MACH NO! 

27', 90 
57198 
87.98 
117198 
1<7196 
177198 
207198 
237198 
267196 
297.90 
327198 
357198 

13,76 

13.72 

13.69 

13.72 
11.94 
11,92 

11.78 

13.78 

13.70 

13.73 
.13,74 

13.71 

10,75 

10,64 

10,78 

10,59 

9.90 

9,65 

10,00 

10,49 

10.75 
10.61 

10.76 
10.58 

518.69 

510.69 

513.69 

513.69 

518.69 
518,49 

516.69 

518.69 

518.69 
5t8,69 

510.69 
5l«,09 

■0,09 

■0,02 

2,03 

4.97 

6,36 

■ 0,54 
"6,26 
■5,71 
■2,62 

■ 1,62 
*0,03 

0,22 

630,52 

660.22 

641,04 

666.37 
570,13 
603,46 

534.37 
6*4,16 
645,76 
666,73 
648,29 
667,03 

650,52 

660,22 

640,64 

663,81 

506,62 

603,45 

53i;il 

680,71 

645,09 

666,41 

648,29 

667,02 

0,603 

0,613 

0,594 

0,619 

0,524 

0,557 

0,49o 

0,637 

0,599 

0,620 

0,601 

0,620 

cipc; 

POSITION 

WHEEL, 

SPEED 

abs tans 
Velocity 

rel; I 4 NO 
VElOCITT 

REL, flow 
angle 

REu. 

VELOCITY 

REL, y ACH 

no; 

LOCAL 
WT, FLOW 

27.98 

57.98 

87.98 

117.98 

147.98 

177.98 
207,90 

237.98 

267.98 

297.98 

327.98 

357.98 

1336,33 

1336,33 

1336.33 

1336.33 

1336.33 
1336,33 
1336,33 
1336,33 
1336,33 
1336,33 
1336,33 
1336,33 

•I', 02 
'0/23 
22.71 
57j 73 
63 * 16 
-5 69 
-58.27 
•66 07 
-29,52 
-isles 

-0,34 

2.56 

1337,35 
1336,56 
1313.62 
127?. 6* 
1271.17 
134 C , G3 
1394.60 
1 404 ; 40 
1365.05 
I355j 18 
1336,67 
1333,77 

64,06 

63.71 

64.00 
6?, 56 

66.01 
65,79 
69,15 

' 64,14 

64.72 
63,81 
64,13 
63,43 

1407,17 

1490,73 

1461.51 
1440, 67 

1393.57 
1471,45 

1492,33 

1560,70 

1510.52 
1510,19 

1485.58 
1491,26 

1.379 

1.364 

1,354 

1,339 

1,282 

1,550 

1,368 

1,453 

1,«00 

1,403 

1,378 

1.386 

3.32 
3,34 
3,27 

3. 33 
2i62 
2,7« 
2,46 
3,41 
3.29 
3 J 37 
3,3i 
3,36 


<0 

CO 
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Flow Survey Data For Circumferential Inlet Distortion Testing - 

100% Design Speed, Intermediate Weight Flow (Continued) 


PLANE NO, * 0,95 - - 

Immersion . 5056 radius » is , 797 slope 1 4,95 


circ; 

TOT, 

static 

POSITION 

PRESSURE 

PRESSURE 

27 '.98 

13,83 

10,12 

57 ',98 

13,84 

10,14 

87', 98 

13,81 

10,16 

117,98 

13,82 

10,18 

147 ; 9e 

11,84 

9,47 

177 98 

11,85 

9,66 

207,98 

11,85 

9,68 

237 J 98 

13,60 

10,36 

267,98 

13,81 

10,16 

297 | 98 

13,82 

10,05 

327 98 

13,84 

10,11 

367,98 

13.33 

10. OB 

circ; 

WHEEL 

ABS TANG 

POSITION 

SPEED 

VELOCITY 


27.96 

57.96 
67,98 

117.98 

147.98 

177.98 

207.98 

237.98 

267.98 

297.98 

327.98 

357.98 


1058,40 

1058.40 

1056.40 
1056,40 
£058,40 
1056 ,40 
1056,40 

1056.40 

1058.40 
£056,40 
1058,40 
1058,40 


ij 77 
22,04 
45,69 
92 56 
116|36 
-43 10 
-96 94 
•121,72 
-62 59 
-28 56 
-8 40 
- 4:21 


tot; 

TEMP, 

518.69 

518.69 

518.69 

519.69 

518.69 

518.69 

518.69 

518.69 

518.69 

516.69 

518.69 

516.69 

RSL, UNO 
VELOCITY 

1056,63 
1036,36 
1012,71 
965,84 
94-; j4 
uniso 

1159,34 

1180,12 

1120,99 

1086,96 

1066,80 

1062,62 


ASS PLOW 
ANGLE 


, 1,74 
3.63 
7,39 
11,04 
R4.17 
<*9,46 
-10,05 
n4,98 
"2,23 

"0 1 66 

"0,33 
REL, FLOW 

angle 

55,50 

55,01 

54,58 

53,54 

57, 1„ 

61,78 

63,27 - 

59,80 

57,35 

55,99 

55,66 

55,45 


ABS 


VEL0C1 

[TY 

726, 

29 

725, 

85 

721, 

67 

719| 

62 

6is; 

07 

592, 

66 

589 , 

81 

697 . 

52 

720 

98 

733. 

92 

728; 

98 

731, 

74 

PEL, 


velocity 


1282.17 
1265 1 08 
1242,70 
1200,99 
1118,79 
1250,07 
1293, 86 
1365,43 
1331,36 
1311,22 
1292,05 

1290.18 


AXIAL 

VELOCITY 

726,29 
725,52 
720 i 22 

713.64 

606.64 
591,09 
581,79 
636,81 
718,26 
733 i 36 
728,93 
731,73 

REl‘, MACH 
no; 

1,206 
1,184 
1.163 
1,123 
1,034 
1,153 
1, 192 
1,274 
1.246 
1,229 
1,210 
1.209 


ABS 

HACK NO, 

0,630 

0,680 

0,675 

0,673 

0,571 

0,546 

0,544 

0,651 

0,675 

0,688 

0,663 

0,686 

LOCAL' 
WT, FLOW 

3.81 
3,B£ 
3,79 
3,76 
2,90 
2', 87 
2.83 
3,66 

■ 3,78 
3;S3 

3.82 

3 . 83 



How Survey Data For Circumferential Inlet Distortion Testing - 
I0W Design Speed, Intermediate Weight Flow (Continued) 

PLANE NO, • 0.95 


INVERSION 

CIRC) 

- 90i 

TOT, 

RADIUS 

static 

« 9,910 

TOT. 

SLOPE 

ABS PLOW 

• 15,60 

«0S 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

tshp; 

angle 

YElOCtTY 

VELOCITY 

HACK NO, 

27 1 90 

13,04 

10.15 

518,69 

•1,48 

699,67 

699)44 

0,655 

57,90 

13,85 

10,31 

510,89 

1,«2 

685,04 

684,70 

0,640 

67 90 

13, ai 

10,29 

51B.69 

*,28 

603,39 

680,49 

0,638 

117.90 

13.83 

10,43 

510,69 

11.65 

671, to 

657,29 

0,626 

1A7J98 

12,96 

9,01 

518.69 

26,57 

669,83 

599,09 

0,624 

177.90 

11,97 

9,75 

518,69 

r 7 , 47 

574,43 

569,55 

0,530 

207)98 

12.14 

9,75 

518,69 

-10,47 

595,42 

564,75 

0,550 

237.90 

13,80 

10,24 

510.69 

-15,39 

-6,00 

689, J5 

664,64 

0,644 

267.90 

13,81 

10.20 

510,69 

683,92 

679,11 

0,639 

297.98 

13,78 

10,13 

510,69 

•2,88 

690,34 

697,4! 

0,653 

327 98 

13,83 

10,15 

519,69 

•2,24 

699,16 

696,63 

0,654 

357,90 

13,63 

10,19 

510.69 

02,51 

695,75 

695,0* 

0.651 

CIRC’, 

WHEFL 

abS Tang 

REl, TANO 

REL, PLOW 

PEL. 

REL, 4ACH 

local 

POSITION 

SPEEC 

VELOCITY 

VELOCITY 

angle 

velocity 

NO. 

NT, FLOW 

27,98 

760,22 

■ia;o7 
21,76 
62 89 
135 52 
299,61 

770,29 

46,03 

1046,40 

0,979 
0 , 94i 

2,41 

57,98 

760.22 

738.46 

47,16 

1007,04 

2,38 

67.98 

760,22 

697.33 

45,70 

974,34 

0.910 

2,36 

2.30 

117,90 

760.22 

624,70 

43,34 

906,79 

0,945 

1*7,98 

760,22 

460,61 

37,55 

755,69 

0,704 

19? 

177,98 

760,22 

-74, 6B 

834,90 

55,70 

1019,67 

9,932 

1 03 

207.90 

760.22 

-108,64 

948,86 

59,24 

1104,21 

1,020 

1.82 

2.30 

237.90 

760,22 

•182)95 

943.17 

54,03 

1153,62 

1.079 

267,96 

760,22 

-80 ',98 

841,20 

51,09 

1081,11 

1,010 

2)36 

297,90 

327,98 

760,22 

-35', 09 

795)31 

48,75 

1057,81 

0,990 

2 ,'3 9 

760,22 

-27,33 

707,55 

48,42 

1052,77 

0,985 

2,40 

357,98 

760,22 

-30.47 

790.69 

40,68 

1052,77 

0,985 

2.40 


o 
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Flow Survey Data For Circumferential Inlet Distortion Testing 
(0036 Design Speed, Intermediate Weight Flow (Continued) 

PLANE NO i » 1,51 


IMMERSION 
C I R G ; 

« 1<# 

TOT, 

RADIUS 

STATIC 

« 17,081 

tot. 

SLOPE 

ABS FLOW 

• «0i83 

ABS 

AXIAL 

ABS 

POSITION 

PRESSURE 

' PRESSURE 

TEMP, 

angle • 

VELOCITY 

VELOCITY 

MACH NO, 

15', 00 

20,87 

15,83 

596,88 

29,14 

737,85 

644)46 

0,641 

45100 

20,90 

15,96 

597,36 

.30,18 

729,59 

630,69 

0,633 

75.00 

20.89 

15,96 

596,67 

30,82 

' 728,67 

625,77 

0,632 

105)00 

20,65 

15,67 

596,04 

31,73 

7J7.29 

627,09 

0,641 

135,00 

19,69 

15,72 

535.17 

39,13 

662,58 

513,95 

0,577 

105,00 
1?5 00 

22,32 

16,71 

632,94 

42,11 

777 i 35 

576,65 

0,657 

22,56 

16,52 

642,55 

43,71 

811,10 

586,30 

0,682 

225,00 

23.89 

16,97 

657,00 

605.92 

38,40 

857.52 

672,03 

0,716 

255, 00 

21.20 

15,87 

30,26 

760,59 

656,96 

0,657 

265)00 

20,89 

15,92 

598,15 

28,09 

732,40 

646,13 

0,635 

315.00 

20.88 

15,93 

595,26 

28,38 

730,00 

642,26 

0,634 

3<5) 00 

20,85 

15.95 

597.82 

29,11 

727) 49 

635,60 

0,630 

CIRC’, 

WHEEL 

ABS TAN3 

RELi TANG 
VELOCITY 

PEL, FLOW 

REL. 

REL) MACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

* angle 

VELOCITY 

NO) 

WT, FLOW 

15,00 

1310.32 

359‘, 29 

951', 03 

55,88 

1143,62 

0,998 

3,48 

45.00 

1310,32 

366)78 

943,55 

56,24 

1134,93 

0,984 

3,42 

75,00 

1310,32 

373.33 
337 75 

937,00 

56,26 

1126,74 

0,976 

3,40 

105,00 

1310,32 

922,57 

55,80 

1115,52 

0,969 

3,36 

135,00 

1310,32 

418,14 

392,18 

60,05 

1029,64 

0,996 

2 77 

165,00 

1310,32 

521)25 

739,07 

53,84 

977,34 

0,926 

3,11 

195,00 

1310,32 

560,48 

532,65 

383)28 

749,83 

51,96 

951,85 

0.301 

3,10 

225,00 

1310,32 

777,68 

927,04 

49,17 

1027,82 

0,959 

3 60 

255,00 

1310,32 

54,68 

1136,22 

0,98i 

3,52 

265,00 

1310.32 

344,86 

346,98 

965,47 

56,21 

1161,73 

1,007 

3 50 
3,49 

315,00 

1.310.32 

1310.32 

963,35 

56,31 

1157,01 

1,006 

345,00 

353;?1 

956,41 

56,39 

1148,35 

0,995 

3,45 
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PLANE NO, 
IKKFRSION 

CIRC’, 

POSITION 

15*. 00 
451 00 
7s;co 
105',00 
135 J 00 

165.00 

195.00 
225100 

255.00 

265.00 

315.00 
345 1 00 

CIRC', 

POSITION 

15.00 

45.00 

75.00 

105.00 

135.00 

165.00 

195.00 

225.00 

255.00 

285.00 

315.00 

345.00 


Flow Survey Data For Circumferential I nlet Distortion Testing - 
100% Design Speed, intermediate Weight Flow (Continued) 

« 1,51 


50* 

TOT, 

RADIUS o 14 O c 6 
STATIC ToT, 

SLC»E 

ABS PLOW 

• J.14 

AOS 

AXIAL 

48* 

PRESSURE 

PRESSURE 

Ti HP 1 

angle 

ve,o:ir¥ 

VELOCITY 

MACH NO, 

21,17 

15,28 

600.97 

35,68 

009,01 

648,86 

0,698 

21,19 

21,04 

15,24 

600,46 

36,21 

804,99 

649,51 

635,04 

0,702 

15,21 

590,89 

37,33 

798,63 

0,697 

20,8? 

14,94 

597,01 

37,08 

305,53 

635,83 

535,66 

0,705 

19,88 

14,34 

535,22 

44,43 

750,11 

0,659 

21,32 

13,54 

15,16 

616,44 

45,61 

600,59 

5*7,04 

0,687 

21,26 

629,59 

49,79 

834,30 

538,62 

0,712 

22,51 

15,67 

634.33 

42,73 

866173 

636', 64 

0,738 

20,90 

14,92 

603,61 

36.43 

818,93 

658,96 

0,710 

21,51 

15,39 

605,29 

36,6} 

813,90 

653,14 

0,708 

21,24 

15,34 

605,24 

36,54 

802,78 

644,99 

652152 

0,697 

21.23 

15,29 

603.01 

35,79 

804143 

' 0,700 

WHEEL 

ABS TANS 

REL'. Tans 

REL, FLOW 

REL, 

RELl hagh 

LOCAL 

SPEED 

veLociTT 

VELOCITT 

ANCLE 

VELOCITY 

NO, ’ 

wt; FLOW 

1078,27 

449:35 

600,92 

43,18 

889,83 

0,776 

3178 

1076,27 

475,55 

602,72 

42,66 

886,08 

0,773 

3,78 

1078,27 

1078,27 

484129 

593.97 

43,09 

669,53 

0,759 

3,69 

494,40 

583.67 

42,55 

R63.08 

0,755 

3,65 

1078,27 

5251,11 

553, 16 

45,92 

770,01 

0,477 

3,08 

1078,27 

575,02 

503.2* 

42,10 

750,70 

0,644 

3120 

1078127 

437114 

441.13 

39,32 

696,21 

0.594 

2,98 

1078,27 

580111 

486132 

490.14 

37,59 

803,49 

0,484 

3,63 

1078,27 

591,99 

41,94 

685,79 

0,768 

3,71 
3 Si 
3,74 

1078,27 

485,61 

592,66 

42,22 

831,97 

0,767 

1078,27 

477.96 

600,31 

42,9$ 

881,12 

0,765 

1076,27 

470,44 

607,83 

42,97 

891,76 

0,776 

3,79 
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Flow Survey Data For Circumferential Inlet Distortion Testing 
100% Design Speed, Intermediate Weight Row (Continued) 

PLANE no; • 1,51 


IMMERSION 

cipc: 

* 9056 

TOT, 

RADIUS 

STATIC 

• * 1,030 

>:t. 

slope 

ABS FLOW 

« 11,17 

ABS 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

TEMP) 

anole 

VELOCITY 

velocity 

HACK NO, 

lSjoo 

21,30 

14,67 

595,48 

39,09 

840,46 

652)33 

0,741 

•♦5.00 

21.47 

14,73 

595,59 

. 39,07 

845,22 

656,21 

0,745 

75)00 

21,14 

14,61 

593,99 

40,52 

836,18 

635,65 

0,738 

105.00 

20,80 

14,40 

591,25 

41,28 

832,96 

625)96 

0,736 

135 '.00 

19,60 

14,29 

579,92 

46, °0 

769,16 

525,54 

0,681 

1*5.00 

20.76 

14,60 

596,39 

51,93 

622,34 

507.07 

0,722 

1*5.00 

19,94 

14,42 

14,52 

608,80 

57,39 

799,62 

430,93 

0,692 

225,00 

21.30 

621,49 

605,11 

42,90 

871,27 

638,24 

0,753 

255) 00 

21.22 

14,56 

39,92 

650,03 

651,92 

0,743 

2e5,00 

21,20 

14,73 

597,42 

. 39,57 

832,33 

641,60 

0,732 

315)00 

21,32 

14,69 

596,56 

39,01 

840,97 

653)46 

0,741 

3*5, 00 

21,24 

14,67 

597.23 

38,61 

839,17 

655,74 

0,738 

CIRC) 

wheel 

ABS TANS 

REL) TANG 

REL, FLOW 

PEL, 

REL) MACH 

LOCAL' 

POSITION 

speeu 

VELOCITY 

VELOCITY 

angle 

VELOCITY 

NO, 

wt, flow 

15,00 

846,14 

529)94 

316.20 

25,86 

724,92 

0,639 

2,22 

♦ 5,00 

846,14 

532)72 

313,42 

25,53 

727,22 

0,641 

2,25 

75,00 

846,14 

543,28 

302.86 

25,48 

704,11 

0,622 

2,16 

105,00 

846,14' 

549)53 

296,60 

25 ; 35 

692,68 

0,412 

'2)i0 

135,00 

846,14 

561.61 
647 39 

284.53 

28,43 

597,62 

0,529 

1,76 

165,00 

846,14 

1*8,75 

21,40 

544,63 

0,478 

1,71 

1*5,00 

846,14 

673 S7 

172)57 

21,82 

464,20 

0,402 

1,39 

• 225,00 

846,14 

593,09 

233.04 

21,63 

686,58 

0,593 

2,07 

255,00 

846,14 

545 48 
530 21 
529 35 

300)66 

24,76 

717,91 

0,628 

2.17 

285,00 

846,14 

315,93 

26,22 

715,16 

0,629 

2,18 

315,00 

846,14 

316,79 

25,86 

726,20 

0,639 

2)22 

345.00 

846,14 

523)66 

322,48 

26,1> 

730,74 

0.643 

2.22 
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Row Survey Data For Circumferential Inlet Distortion Testing - 
. 100% Design Speed, I ntermediate Weight Flow (Continued) 


PLANE No, 
IHPERS I ON 

CIRC", 

* 2,20 
- lOjJ 

TOT, 

RAD 

static 

IUS ■ 17,130 

TST, 

StOPi 

ABS PLOW 

« 0,24 

' *8S 

axial- 

ABS 

POSITION 

pressure 

PRESSURE 

T£4P , 

anole 

VELOCITY 

velocity 

hach no; 

6 1 S3 

20,77 

17,02 

599,14 

0,49 

631,15 

631,13 

0 

,541 

36.83 

20,70 

17,04 

593,20 

• 0,58 

623,53 

623,50 

0 

,535 

66 ) 63 

20,69 

17,10 

598,46 

0,44 

618,10 

618,09 

0 

,529 

96,63 

20.61 

17,22 

17,32 

597,11 

0,16 

598,88 

598,89 

0 

,513 

126', 63 

20.08 

593,07 

1,11 

543,52 

543,41 

0 

,465 

166103 

20,67 

17,34 

614,90 

1,80 

602,05 

601 ; 75 

0 

,508 

166183 

22,35 

17,14 

637,73 

1,94 

74S, 54 

748,11 • 

0 

,428 

216,83 

22,49 

17,06 

646, S7 

1.79 

1,61 

769 44 

769,06 

0 

,641 

246.83 

22,10 

16,64 

625.49 

749 75 

749,46 

0 

,636 

276163 

20,75 

16,87 

603.34 

0,73 

645,60 

645,83 

0 

.552 

306183 

336,83 

20,67 

16,94 

598,72 

0,45 

630,61 

630,59 

0 

,541 

20,66 

16,93 

599,10 

0,35 

630,15 

630,14 

0 

,541 

c i « c ; 

kHELl 

ABS TANS 

REL, T4N0 

REL, PLOW 

REL, 

REL) *ACH 


LOCAL 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

ANCLE 

VELOCITY 

no; 


WT, PLOW 

6,83 

1314,08 

4 1 95 
6 34 
4 76 

1,63' 

1309,14 

64,26 

1453,33 

1,246 


3,29 

36,63 

1314,08 

1307,74 

64,51 

1448,77 

1.242 


3.26 

66,83 

1314, 08 

1309,30 

64,73 

1447,96 

1,240 


3,24 

96,63 

I3i4,08 

1312,43 

65,47 

67,37 

1442,61 

1,235 


3,16 

126,63 

i3l4,08 

10 56 

1303.52 

1412,26 

1.208 


2)87 

186,63 

1314,08 

18 88 
25,40 

1295,20 

65,08 

1428,16 

1.20* 


3.10 

186,83 

1314,06 

1283,68 

59,86 

1490,09 

1,250 


3; 77 

216,83 

1314,08 

24)09 

1299,99 

59,20 

1501,34 

1,251 


3,80 

246,83 

1314,08 

21.00 

1293,08 

59,90 

1494,57 

1.267 


3.79 

276,83 

1314,08 

8)25 

4 91 

1309,84 

63,68 

1456,91 

1,246 


3,33 

306,83 

1314,08 

1314,08 

1309,17 

64,28 

1453,12 

1.246 


3.28 

336,83 

3iB9 

1310,19 

64,31 

1453,85 

1,247 


3.26 
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Row Survey Data For Circumferential inlet Distortion Testing - 
100% Design Speed, Intermediate Weight Row (Continued) 


PLANE NO, 

Immersion 

CIRC', 

« 2,20 

- 50* 

TOT, 

RADIUS 

STATIC 

■ ' » 4 2 0 

TO i , 

SLOP!: 

ABS FLOW 

» 1,13 

ABS 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

TEMP, 

angle 

velocity 

VELOCITY 

HACH NO, 

29)00 

20,75 

16,34 

598,62 

60,20 

688,46 

688)46 

0,594 

59 00 

20.65 

16,41 

596,75 

•■0,29 

674,90 

674,89 

0,582 

69 00 

20,53 

16,55 

596,70 

■ 0,33 

654,30 

654,29 

0,563 

119,00 

20.49 

16,75 

593,95 

0,33 

632)40 

632,39 

0,545 

149,00 
179 00 

19,29 

16,85 

582,95 

■ 0,46 

515,39 

515)37 

0,444. 

20.36 

16,65 

609,98 

618,69 

■ 3,05 

639,78 

638.83 

0,544 

209,00 

20,10 

16,24 

■ 0,89 

662,91 

662,82 
799 40 

0,560 

239,00 

21,85 

16,07 

632.70 

0 91 

799,50 

0,677 

269)00 ' 

20,40 

16,07 

599,86 

0,07 

669,73 

689,73 

0,594 

299,00 

20,71 

16,20 

601,06 

0,14 

699,20 

699,20 

0,602 

329)00 

20,82 

16,23 

599,86 

aO , 09 

703,52 

703,52 

0,607 

359,00 

20,66 

16,31 

598,77 

■ 0,07 

685,87 

685,87 

0,591 

CIRC) 

WHEEL 

ABS TAN3 

REL, TANG 

REL) FLOW 

REL, 

REL) HACK 

LOCAL 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

ANCLE 

velocity 

NO) 

WT, FLOW 

29,00 

1106,19 

*2 ‘.46 

1108,65 

58,16 

1305,02 

1,125 

3,81 

59,00 

1106,19 

•3)42 

1109,61 

58,69 

1298,73 

1,120 

3.75 

89,00 

il06,l9 

-3)76 

1109,95 

59,48 

12B8 , 45 

1,109 

3,65' 

119,00 

1106,19 

3 64 

1102,55 

60, <6 

1271,04 

1,095 

3,58 

149,00 

1106,19 

-4,10 

1110.29 

65,10 

1224,07 

1,054 

2,93 

3)50 

179,00 

1106,19 

-34,02 

1140,21 

60,74 

1307,00 

1,111 

209,00 

1106, 19 

-10,33 

1116,52 

1093.44 

59,30 

1298,45 

1,097 

3 50 

239.00 

il06 i 19 

12 76 

53,83 

1354,49 

1,147 

4 19 

269,00 

1106,19 

0,80 

1105,39 

58,04 

1302,93 

1,123 

3,74 

299,00 

1106,19 

1 68 
?i 07 
-o;s5 

1104,51 

57,66 

1307,22 

1,126 

3,63 
3 67 

329,00 

i 1 0 6 , 1 9 

1107,26 

57,57 

1311,86 

1.132 

359,00 

1106)19 

1107.04 

58,22 

1302,29 

1,123 

3,78 



How Survey Data For Circumferential I nlet Distortion Testing 
100% Design Speed, Intermediate Weight How (Concluded) 


PLANE NO, . 
IMMERSION 

ci«e; 

■ 2,20 
" 90% 

iot , 

RADIUS » 11.775 

STATIC TOT 

SLOPE 

A8S PLOW 

» 1,14 

A8S 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

tem»; 

angle 

"El QCITY 

VELOCITY 

MACH NO, 

ia;56 

20,64 

19,95 

593,22 

>0,20 

723,99 

723’, 96 

0 ,630 

43.56 

20,90 

15,96 

592,76 

>0,50 

726,46 

726,43 

0,632 

76 1 56 

20,66 

16,17 

539,85 

*0 ,79 

692,19 

692,12 

0,602 

108,56 

20,47 

16,37 

588,87 

>0,63 

661,33 

66i I 29 

0,574 

138 j 56 

19,66 

16,64 

582.90 

0,53 

570.74 

570.72 

0,494 

168.56 

17,77 

17,30 

575,36 

-15,64 

229,74 

221 ! 23 

0,196 

198 : 56 

17,49 

17,02 

593,46 

-14,92 

235 ; 50 

227,56 

0,197 . 

228,56 

19,63 

16,84 

616,46 

639,25 

1,38 

563, 7j. 

563,55 

790,17 

0,473 

256,56 

21.48 

15,72 

■ 0,65 

790,22 

0,683 

266156 

21,13 

15,80 

597,27 

■ 0,17 

756,63 

756,62 . 
749,07 

0,658 

318.56 

21,00 

15,77 

594.99 

• 0,44 

749,09 

0,652 

348,56 

20,87 

15.86 

594,52 

>0,08 

734,44 

734,44 

0,639 

CISC! 

WHEEL 

ASS TANS 

REL", TaNO 

’ REL, PLOW 

REL, 

RELi MACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

angle 

velocity 

no; 

WT, FLOW 

13,56 

903,29 

-2157 

905,85 

51,37 

1159,62 

1,009 

2.35 

2.36 
2,29 

48,56 

903,29 

-6 i 39 

909,67 

51,39 

1164,13 

1,013 

78.56 

933,29 

-9151 

912,80 

52.83 

1145,53 

0,996 

103.56 

903,29 

-?;32 

910.61 

94,01 

1125,39 

0,976 

2.19 

138,56 

903, '29 

5 ',26 

898,03 

57,56 

1064,04 

0,920 

l’,9l 

168.56 

198.56 

903,29 

903,29 

*61,94 ■ 

965,23 

963.91 

77,09 

990,26 

0 1 54) 

0,75 

•60,62 

76,72 

990,41 

0,829 

0,73 

1.80 

228,56 

903,29 

13|55 

889,74 

57,65 

1053,20 

0,864 

258,56 

903,29 

-6 94 

912.22 

49,10 

1206,86 

1,043 

2,49 

288,56 

903,29 

-2.28. 

905,57 

50,12 

1180,06 

1,026 

s'43 

318,56 

933,29 

-5:79. 

909,08 

50,91 

1177,94 

1,026 

2.41 

2.37 

348,56 

903,29 

•0,96 

904,23 

50,92 

1164,93 

1,013 


■'NOT REPRODUCIBLE 
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Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Near Stalling Weight Flow 


PLANE NO, 

« 0.95 

. ■ 


JPMSRSION 

- lOjS 

RADIUS 

* 

CISC, 

TOT, 

STATIC 

TO 4 . ' 

PCS IT ION 

PRESSURE 

PRESSURE 

TEMP, 

27.98 

13,84 

10.90 

5ie;o9 

57.98 

13,82 

10,86 

518 69 

37.98 

13.71 

10,90 

519,69 

117.98 

13.84 

10,79 

5ie‘,69 

147,98 

12.19 

10,13 

51* ‘,69 

177.98 

12.13 

10,06 

518,69 

207.90 

12.0 3 

10,41 

518 ; 69 

237.98 

13.7J 

11,60 

51*;69 

287.98 

13.63 

11,45 

5ie;*9 

297,98 

13.83 

10, B4 

M9.69 

327,98 

13.81 

10,99 

519‘,69 

357,98 

13.81 

10,88 

518.69 


CIRC. 

WHEEL 

AES TANG 

RRL. TANC, 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

27.98 

1336,33 

8,39 

1327.94 

57.98 

1336.33 

1,46 

1374,87 

87,98 

1336,33 

15,86 

1320.47 

117.98 

1336,33 

50.83 

1285.50 

147,98 

1336,33 

40.88 

1295,45 

177.98 

1336,33 

>38.88 

1375,21 

- 207.98 

1336,33 

-1C4.31 

1443,64 

237.98, 

1336,33 

-100.56 

1436,69 

267,98 

1336.33 

-14.31 

1350.64 

297,93 

1336,33 

4.38 

1331,95 

327.98 

1336,33 

18.78 

1317,55 

357,98’ 

1336^33 

6.49 

1329,84 


SLOPE « -1,92 


ADS FLOW 

ABS 

AXIAL 

' ' ABS . 

ANGLE 

VELOCITY 

VELOCITY 

MACH NO, 

0,75 

640,70 

640,64 

0.594 

0,13 

643,90 

643,90 

0,597 

1,43 

63S , 55 

635,35 

0,588 

4,46 

653,61 

651,63 

0.606 

4,13 

567,47 

566,20 

0.522 

-3,92 

568,68 

567,35 

0,523 

-11,98 

502.55 

491,60 

0,459 

-10,70 

541,63 

532,22 

0,497 

-1,49 

550,41 

550,22 

0,505 

0.39 

643,48 

643.46 

0.596 

1.71 

629,41 

629.13 

0.562 

0,58 

640,73 

640,70 

0,594 

REL. FLOW 

REL, 

REL'. PACH 

Local 

ANCLE 

VELOCITY 

NO, 

WT, FLOW 

64,25 

1474,40 

1,366 

• 3,31 

64,25 

1482,05 

1,374 

3.31 

64,31 

1465,37 

1,357 

3,28 

63,12 

1441,23 

1,337 

3,34 

66,39 

1413,78 

1,300 

2,67 

67,58 

1487,64 

1,368 

2,66 

71, 16 

1522.21 

1,392 

2,36 

69,68 

1532,29 

1,406 

2.87 

67,04 

1458,42 

1,339 

2,93 

64,21 

1479,23 

1,371 

3,31 

64,48 

1460,05 

1,351 

3,27 

64,28 

1476,14 

1,368 

3,30 
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plane no. 
IMMERSION 

CJRC. 

PCSITIOM 

27.98 

57.98 

87.98 

117.98 

197.98 

177.98 

297.98 

257.96 

267.98 

297.99 

327.98 

357.98 

r ! p*' 

pcs it i o« 

27.98 

57.96 

87.96 

117.98 

147.96 

177.98 
.207,98 

237.96 

267.98 

297.98 

327.98 

357.98 


= 0,95 
- 50$ 

TOT. 

pressjre 

13.91 

13.91 

13,9: 

13.91 
12.13 
12. U 
i?. t: 
13.84 
13.87 
13.95 

13.91 

13.92 

WHEEL 

SPEED 

1058 . 4 : 

1358 . 4 : 

1358 . 4 ; 

1058.43 
i:59.4i 
1058 , 4 ; 

1059.43 
1053 , 4 ; 
1056 , 4 ; 

1053.40 

1058.43 

1058.40 


Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Near Stalling Weight Flow (Continued) 


RADIUS * ‘ ,797 SLOP? r 4,85 


STATIC 

T 0’ . 

APS f LOW 

PRESSURE 

T£HP, 

ANGLE 

1C, 26 

510,89 

0.57 

1C, 27 

518,49 

• 1,53 

1C ,28 

511,49 

2.73 

10,31 

5 1 8 ', 8 9 

6.16 

9.66 

615,49 

6,47 

9,94 

518,69 

-8,40 

10,23 

51P , o9 

-15,33 

, 11.32 

5i6;A9 

-10,93 

10.69 

510 ',69 

-2,67 

10,49 

515,69 

-0.97 

10,39 

51* ; 69 

-0.16- 

10,28 

514,69 

0.42 

A9S TANS 

TANG 

PEL, FLOW 

VELOCITY 

velocity 

ANGLE 

7,15 

1051,26 

55,66 

19.14 

1039,26 

55,41 

34,05 

1024,35 

55,12 

76,49 

96i. .92 

54.18 

73,44 

957,96 

57,84 

-85.36 

11*3.76 

63,19 

-142.25 

1200.65 

66.63 

-111.59' 

1169.99 

63,72 

-32.20 

1090,63 

59,53 

♦11.72 

1070,12 

57.11 

-1.96 

1040.36 

56,46 

5.25 

1053,15 

55,76 


APS 

AXIAL 

AOS 

VELOCITY 

velocity 

MACH NO, 

718,23 

718,19 

0.672 

716,99 

716,74 

0 ,670 

714,83 

714,02 

0.668 

717.78 

708.67 

0.666 

625,14 

621,16 

0.5 78 

584,32 

578,05 

0,538 

538,04 

518.90 

0,493 

563.53 

577,86 

0.542 

643,17 

642.36 

0,596 

697,02 

691,93 

0,645 

702,85 

702.85 

0,656 

716.85 

716.83 

0,670 

REl, 

REL, MACK 

LOCAL 

VELOCITY 

NO, 

WT, FLOW 

1273,16 

1.191 

3.81 

1262.44 

1.181 

3.81 

1248.65 

1,167 

3.79 

1210.94 

1.132 

3.77 

1167,00 

1,060 

3,04 

1281,53 

1.181 

2,83 

1307,96 

1,200 

2.64 

1304,91 

1,203 

3.26 

1265,72 

1,173 

3.55 

1274,33 

1,188 

3,73 

1272,15 

1.187 

3.76 

1273,95 

1.191 

3,81 


i 

I 


NOT reproducible i 
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Row Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Near Stalling Weight Flow (Continued) 


PLANE NO, 

= 0,?5 







It- HERSICN 

- 90* 

RADIUS 

* 9,910 

SLOPE 

* 19,60 



CIRC, 

TOT, 

STATIC 

tot; 

ABS FLOW 

ASS 

AXIAL 

ABS 

POSITION 

PRESSURE 

PRESSURE 

TE«P. 

ANGLE 

VELOCITY 

velocity 

MACH NO, 

27.98 

13, 9f 

10,41 

5 1 8 6 9 

0,53 

677,12 

677,09 

0.632 

57, 9B 

13,92 

10,51 

5 1 8 6 9 

1.39 

668,41 

668,21 

0.623 

e7.90 

13, 9C 

10,51 

919,69 

4,02 

666,89 

665,25 

0,622 

117.90 

13,92 

10,64 

51 9 ',49 

9.71 

654,43 

645,06 

0,609 

147,90 

12,57 

10,07 

518,69 

10,75 

598,46 

563,25 

0.553 

177.90 

12,25 

10,10 

518,69 

-11,86 

558,42 

546,50 

0,514 

0,539 

207.98 

12,71 

10,30 

519.69 

510.69 

-25,71 

583,72 

638,02 

525,93 

237,98 

13,91 

10,79 

-18.38 

606,23 

0,593 

267 ,90 

13,92 

10,85 

518,69 

518,69 

-5.29 

629,78 

627,10 

0,584 

297,90 

13,89 

10,63 

-0,83 

652,35 

652,26 

0,607 

327,98 

13,89 

10,46 

510,69 

-0,80 

671,22 

671,15 

0,626 

357,90 

• 13,90 

10,45 

510,69 

-0.18 

673,10 

673. 10 

0,628 

CI«C . 

WHEEL 

ABS TANG 

BEL . TANC 

REL, FLOW 

REL, 

REL, WACH 

LOCAL 

POSITION 

SPEED 

VELOCITY 

velocity 

ANGLE 

VELOCITY 

NO. 

WT, FLOW 

27.90 

760,2? 

> 6,26 

753,96 

48,07 

1013,36 

0,946 

2,37 

57.90 

760,22 

16,21 

744,01 

48,07 

1000,03 

0,932 

2,36 

87.93 

740,22 

46.75 

713.47 

47,00 

975,49 

915.64 

0,909 

2.35 

117.98 

760,2? 

110.38 

649,94 

45, ?1 

0,852 

2.30 

147.98 

760, ?2 

202.23 

587 99 

44, -.3 

792,85 

0,733 

1.87 

177,96 

7 60 i ?? 

-114.77 

874,99 

58,01 

1031,63 

0,950 

1,81 

207,98 

760,22 

-253.23 

1C 1 3 1 45 

62,57 

1141,79 

1,053 

1.78 

237.98 

760,?? 

-2C1.43 

961,65 

57,77 

1136,79 

1,056 

2,18 

267.98 

760,22 

-58.06 

818,28 

52,53 

1030,94 

0,956 

2.27 

297.98 

760,22 

•9,45 

769,67 

49,72 

1008,89 

0,939 

2.32 

327.98 

760,2? 

-9.37 

769,59 

48,91 

1021,14 

0,952 

2.36 

357.98 

760,22 

•2,11 

762,33 

48,56 

1016,96 

0,949 

2.37 
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Flow Survey Data For Circumferential Inlet Distortion Testing - • 
100% Design Speed, Near Stalling Weight Flow (Continued) 


PLANE NO. * 1,51 


JPMFRSION 

- log 

RADIUS 

» 17,081 

SLOPE 

> -0,83 



CIRC. 

TOT, 

STATIC 

tot; 

ars flow ■ 

A0S 

AXIAL 

ABS 

PCS IT 10*1 

PRESSURE 

PRESSURE 

TE'<P, 

ANGLE 

VELOCITY 

VELOCITY 

MACH NO, 

15.00 

21,91 

16,61 

60S, 88 

37,71 

742,68 

624,90 

0,641 

45.00 

22.00 

16,65 

605,20 

33,00 

745,66 

625.36 

0,643 

75.00 

71.90 

16,54 

604,69 

31.30 

743,07 

625.25 

0,646 

105.1)0 

21,55 

16,49 

604,35 

34 , 15 

740,91 

019,78 

0,647 

135.00 

20.84 

16,46 

593,99 

40,51 

664,98 

505,58 

0,574 

165.00 

23.77 

17,70 

639 ; 29 

43,00 

779,64 

569,64 

0,655 

195.00 

24,00 

17,86 

657,41 

45.24- 

800, J6 

563.57 

0,664 

275.00 

24.9b 

17,69 

68 C ■ 22 

43,46 

875.37 

635,39 

0,719 

255.00 

21,99 

16,28 

638,20 

39,28 

794,94 

615.33 

0,670 

205. 00 

22,26 

16,38 

615.17 

38.45 

787.44 

616.68 

0,676 

315.00 

27.01 

16,57 

6Q6 ; 80 

34,35 

753,97 

622.48 

0.050 

345.00 

21,93 

16,63 

604’, 88 

33,«7 

743,21 

619,97 

0,641 

CI»C. 

wheel 

abs mo 

«EL. TANG 

rel . flow 

Rel , 

REL, 8 ACM 

LOCAL 

POSITION 

SPEED 

VELOCITY 

VELOriTY' 

angle 

VELOCITY 

NO, 

Wf, FLOW 

15.00 

1310. J? 

401,33 

908,99 

55,49 

1103,07 

0.952 

3,50 

45.00 

1313,32 

406.11 

904,21 

55,33 

1099,40 

0,948 

3.51 

75.00 

1310.32 

410.71 

699,61 

55.20 

1095,55 

0,946 

3,49 

105.00 

1310,32 

420.<1 

089.92 

55,14 

1084.47 

0,937 

3,45 

135,00 

1310.32 

431.96 

878,37 

60,00 - 

1013.48 

0,076 

2,64 

165,00 

1310,32 

532.31 

778,01 

53.79 

964,26 

0,810 

3,24 

195.00 

1310.3? 

568.31 

74J.02 

52,78 

■ 931,77 

0,773 

3,13 

225.00 

1510.32 

602.12 

7C8.21 

40,10 

951.46 

0,782 

3,43 

255,00 

1310.32 

503,28 

807.04 

52,60 

1014,86 

0.A5S 

3.22 

295.00 

1310.32 

489,65 

820.07 

53,08 

1026,55 

0,882 

3,37 

315.00 

1310,32 

425,43 

804,90 

54,00 

1081,91 

0,933 

3,47 

345.00 

1310,32 

4;9,aa 

900.44 

55,45 

1093,23 

0.943 

3.47 
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Flow Survey Data For Circumferential Inlet Distortion Testing - 
100ft Design Speed, .Near Stalling Weight Flow (Continued) 


PLANE NO, ■ 1,51 

JHMBBSlOH » 50* RADIUS* K.056 


CIRC, 

TOT, 

STATIC 

tot; 

POSITION ' 

PRESSURE 

PRESSURE TEN?, 

15,00 

. 22, 1« 

15,86 

6 0 5 6 0 

45,00 

22,14 

15,86 

603,89 

75.0(1 

21,96 

15,79 

623 11 

105.00 

21,82 

15,65 

599 25 

135.00 

20,75 

15,74 

590,14 

165.00 

22,60 

16,47 

623,48 

195.00 

22,60 

16,28 

641,22 

2?5 ,00 

23,80 

16,48 

65“* ; 12 

255.00 

21,27 

15,51 

628)94 

285.00 

21.82 

15,57 

604)97 

315,00 

22,17 

15,90 

605)43 

345,00 

22,29 

15,91 

604)44 


CIRC, 

wyEEl 

ABS TA\9 

REL, T *NB 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

15.00 

1078,27 

531.14 

577,11 

45. 00 

1378,27 

497,22 

581.05 

75.00 

1378,27 

499,76 

578,51 

105,00 

1078.27 

508.43 

569,84 

135.00 

1078,27 

■ 517.95 

56o,3i 

165.00 

1078,27. 

565.44 

492,83 

195.00 

1078.27 

662.28 

415,99 

225.00 

1078,27 

679,87 

398,40 

255.00 

1078,27 

579.55 

498,72 

265,00 

1078,27 

534.13 

544,14 

315.00 

1078,27 

506,54 

571,73 

345,00 ' 

1078,27 

505.69 

572,57 


SLOPt « 3,14 


AOS FLOW 

• ABS 

AXIAL 

ABS 

angle 

VELOCITY 

VELOCITY 

HACK NO, 

37,95 

#14,92 

811,07 

642,61 

0,708 

37,81 

640,79 

0,706 

38,30 

806,35 

632,60 

0,702 

39,02 

807,55 

627,41 

0,706 

44. 9J 

733,40 

519,22 

0,640 

46.67 

804,83 

830,36 

552,27 

0,686 

52.90 

500,88 

0,701 

49,93 

688,42 

571,90 

0,747 

45,89 

eo'7,i7 

561,62 

0,687 

40,77 

817,94 

619,45 

0,710 

38.64 

611,20 

633,62 

0.705 

38.27 

Bl6,47 

641,01 

0,711 

REL, FLOW 

REL, 

REL, MACH 

Local 

ANCLE 

VELOCITY 

NO. 

WT. FLOW 

41,93 

863,71 

0,751 

3.86 

42,20 

668,00 

0.753 

3,86 

42,43 

857,39 

0.746 

3,80 

42,25 

847,56 

0,740 

3,76 

47,18 

763.90 

0.667 

3,lJ 

41,74 

740.19 

0,633 

3,33 

39,71 

651,10 

0.550 

2,91 

34,86 

696,98 

0,586 

3,34 

41,59 

751,24 

0.639 

3,16 

41,30 

824,50 

0,716 

3,65 

42,06 

853,44 

0.742 

3,82 

41,77 

859,50 

0,748 

3,88 



Flow Survey Data For Circumferential Inlet Distortion Testing - 
Design Speed, Near Stalling Weight Flow (Continued) 


plane ho, 

» 1,51 



l-MERSIM 

- 90* 

RADIUS n 11,030 

CISC. 

TOT, 

STATIC 

TCT, 

POSITION 

PRESSURE 

PRESSURE 

TC“3 , 

IS, 00 

21.3? 

14,97 

591,30 

45.00 

21,43 

14,99 

594,35 

75,00 

21,23 

14,93 

593,29 

105.00 

21,03 

14,91 

591.11 

135,00 

19,95 

15,07 

581.13 

105,00 

21.2 J 

15,35 

573.39 

105,00 

20, 7i 

15,58 

*11 .22 

225 ,00 

22, 1J 

15,20 

632,33 

255.00 

21,53 

15,22 

6; 7 , fi 5 

255.00 

22.0« 

15,28 

*02 .07 

315.00 . 

21.5i 

15,05 

595,33 

345,00 

71,48 

15,07 

595,14 

Cine. 

RiEEL 

AflS TANK 

PEL, T a NCi 

POSITION 

SPEED 

velocity 

VELOCITY 

15.00 

544 , 14 

538.87 

307,27 

45.00 

846,14 

543.67 

302,47 

75.00 

346, 14 

532,11 

294,03 

135.00 

846, 14 

552.4; 

293,71 

135.00 

346,14 

548.84 - 

297.29 

165,00 

846,14 

647.73 

198,41 

195.00 

846,14 

637.83 

203,26 

225.00 

846,14 

654 , i? 

191,97 

255,00 

846,14 

543.13 

307.96 

235.00 

846,14 

573.40 

272.74 

315.00 

846,14 

554.46 

29j.,6e 

345.00 

346,14 

549.77 

296,37 


SU/Pc a 11, IT 


APS 6 LOW 

AB3 

AXIAL 

ABS 

/VOLE 

VELOCITY 

VELOCITY 

HACK HO, 

40.94 

822,36 

621.21 

0.724 

• 41.31 

823,58 

618,63 

0,725 

4?,29 

820,51 

606.97 

0,723 

41,07 

808.92 

590,93 

0 .713 

48,96 

727,67 

477,78 

0.641 

54,76 

793,06 

457,60 

0,692 

57.29 

753,10 

409,67 

0.65? 

4 8,36 

875,07 

581,21 

0,749 

41, II 

826,12 

622,44 

0,718 

42,94 

841,70 

616.18 

0,737 

•42.21 

825,27 

611.27 

0,726 

47.00 

821,62 

610,58 

0,723 

REL. PLOW 

REL, 

REL. RACK 

LOCAL 

ANKLE 

VELOCITY 

NO, 

HT, FLOW 

26,32 

693,05 

0,610 

2 , l5 

26,0* 

08 6 , 61 

0,606 

• 2,15 

25,-8 5 

674,44 

0.594 

2.10 

26 , 43 

659,91 

0,582 

2,0< 

31.89 

562,72 

0,496 

1.67 

23,44 

498,76 

0, *35 

1,60 

2C^95 

459,56 

0,395 

1,41 

16,?5 

612.09 

0.524 

1,93 

25,95 

692,25 

0,602 

2.14 

23,86 

673,85 

0,590 

2.1* 

25,51 

*77,29 

0,596 

2.12 

25, 89 

678,71 

0.597 

2.13 


| -NOT reproducible 
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Flow Survey Data For Circumferential Inlet Distortion Testing - 
' 100% Design Speed, Near Stalling Weight Flow (Continued) 

PLAt-E MO, = 2,20 

[PMtBSION „ 10j5 H AD I 'JS « IM10 SLOPE G,24 


CIRC, 

TOT, 

STATIC 

TOT, 

PCStTlON 

PRESSURE 

PRESSURE 

TE^p , 

6,83 

71,78 

18,07 

606,71 

36,83 

21,82 

18,36 

636,66 

66,83 

21,73 

18.14 

60 5’, 72 

5^6 . 83 

21,69 

18,26 

605,36 

126,83 

21,31 

18,27 

602,34 

156,83 

21.99 

ie,ie 

622,74 

186,83 

23.69 

18,02 

647.27 

216,83 

23,68 

17,94 

6 6 3 ‘, 5 1 

2<6.83 

22,06 

17,93 

655; 2! 

276,83 

21,91 

18,02 

629,40 

306,83 

21,67 

18,39 

612,83 

336,83 

21,62 

18,09 

606,55 

CIRC. 

WHEEL 

ABS TANG 

PEL, TA.NG 

POSITION 

SPEED 

VELOCITY 

VELOCITY 

6.83 

1314,08 

6,46 

1337,62 

36.83 

1314, OR 

4,76 

1339,33 

66.63 

1314,08 

3,90 

1310,19 

96.83 

1314, OR 

3.15 

1310,94 

126 , 83 

1314,08 

7,05 

1337,03 

156,83 

1314,08 

19,69 

1294,39 

186,83 

1314,08 

30.56 

1283,52 

316.83 

1314,08 

30.06 

1264,02 

246,63 

1314,08 

30,31 

1283.78 

276,83 

1314,08 

25,97 

1288,12 

306.83 

1314,03 

15.11 

1290,98 

336,83 

1314,08 

7,44 

1306,64 


ABS FLOW 

. ASS 

AXIAL 

ABS 

ANRLF 

VELOCITY 

VELOCITY 

HACK NO, 

0,60 

615,39 

615.35 

0,523 

.0,44 

. 817,77 

617,75 

0,525 

0,37 

604,98 

604,97 

0,514 

0,31 

590,74 

590,73 

0.502 

0,72 

553 , 63 

558,58 

0,475 

1,79 

629,62 

629,32 

0,529 

2,29 

765,20 

764,59 

0,638 

2,21 

779,92 

779,34 

0,642 

2,58 

673,14 

672,46 

0,552 

2,32 

841,29 

640,77 

0.536 

1,42 

009,36 

609,17 

0,515 

0,71 

601,87 

601,82 

0,511 

REL, FLOW 

REL, 

REL. MACH 

LOCAL 

ANGLE 

VELOCITY 

NO, 

WT, FLOW 

64,80 

1445,18 

1,229 

3,36 

64,74 

1447,74 

1,231 

3.37 

65,22 

1443.11 

1,227 

3,31 

65,74 

1437,89 

1.221 

3,25 

66,06 

1421,39 

1,208 

3,08 

64,07 

1439,27 

1,209 

3,37 

59,22 

1494,00 

1,245 

4,00 

58,74 

1502,03 

1,237 

3.96 

62,35 

1449,23 

1 , 109 

3,39 

63,55 

1<38 , 69 

1.703 

3,3? 

64 , 80 

1434,72 

1,213 

3,29 

65,27 

1438,58 

1,222 

3,28 
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PLANS NO, 
(PMERRION 

CJPC, 

POSITION 

20,00 

59.00 

89.00 

119.00 
149 . OS 

179.00 

209.00 

239.00 

269.00 

299.00 

329.00 

359.00 

C[8C. 

POSITION 

29.00 

59.00 

89.00 

119.00 

149.00 

179.00 

209.00 

239.00 

269.00 
299.03 

329.00 

359.00 


Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Near Stalling Weight Flow (Continued) 

• 2,20 


- P°* 

PAD I US 

« 14,420 

SLOPS 

■ 1 , 13 



TOT, 

STATIC 

t 0 t; 

ASS FLOP 

ASS 

AXIAL 

ABS 

PRESSURE 

PRESSURE 

T^P, 

ANGLE 

VELOCITY 

VELOCITY 

MACH NO, 

21,69 

17,37 

602,02 

0.46 

667,46 

667,44 

0,572 

21,65 

17,47 

632;6i 

• 0,31 

656,01 

656,00 

0,562 

21.5J 

17.63 

60 i; »2 

0.48 

636,42 

636,40 

0.545 

21,36 

17, ;i 

599, 08 

1.U7 

612,53 

612,4? 

0,524 

20.22 

17,98 

589.64 

-0.34 

504,53 

506.52 

0.433 

21,21 

17,67 

616,35 

-4.41 

614,07 

612,25 

0.518 

20.51 

17,29 

623,15 

-5.14 

597,57 

595.17 

0,500 

22,32 

17,27 

642;65 

-3.62 

738,38 

736,91 

0,616 

20,74 

17.56 

617;96 

-1,33 

587,86 

587,71 

0,494 

21,66 

17,41 

634; 17 

-0,53 

662,79 

662,76 

0,567 

21.76 

17.36 

603,13 

0.64 

672,54 

672,50 

0,577 

21,68 

17,34 

633,75 

0.90 

669,46 

669,57 

0,574 

HH5SL 

ass tasg 

PEL, TANS 

PEL , FLOW 

PEL , 

REL. PACE 

LOCAL 

S°ScO 

VELOCITY 

velocity 

ANGLE 

VELOCITY 

NO. 

WT, FLOW 

1106,15 

5.33 

1103.86 

58,77 

1267 ,39 

1,104 

3.88 

1104,19 

3.59 

1132.60 

59,25 

1282,99 

1,099 

3,83 

1104.19 

5,33 

1103.87 

59,97 

1271,58 

1,088 

3,73 

1104.19 

11.43 

1394.76 

60,78 

1254,41 

• 1,073 

3,61 

1106.19 

-3,02 

1139,21 

65,46 

1219.39 

1.043 

3.00 

1106,19 

-47.22 

1153,42 

62,04 

1305.84 

1,101 

'3,50 

1106.19 

-53,51 

1159,71 

62,63 

1303,51 

1,091 

3.28 

1106,19 

•46.68 

1152.87 

57,41 

1360,27 

1,142 

4.03 

1106,19 

-13,63 

1119.79 

62,31 

1264,64 

1,062 

3.31 

1106,19 

-6,16 

1112.35 

59,21 

1294,83 

1.108 

3,85 

1106,19 

7.51 

1098,69 

56,53 

1288, 16 

1,105 

3,91 

1106,19 

10.54 

1095,65 

58,57 

1284,05 

1,100 

3,88 


NOT REPRODUCIBLE 
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; -'NOT REPRODUCIBLE ! 


Flow Survey Data For Circumferential Inlet Distortion Testing - 
100% Design Speed, Near Stalling Weight Row (Concluded) 


PLANE NO, 
JPMERS I ON 

« 2,20 
- 90* 

RADIUS 

i » 11,775 

CIRC, 

TOT, 

STATIC 

tot; 

POSITION 

PRESSURE 

PRESSURE 

temp , 

lfl. 56 

21.15 

17,12 

59 i ; 12 

46,56 

21,15 

17.13 

59->,64 

76.56 

21, 00 

17.76 

s 9!.8l 

iflH ,56 

20,88 

17,40 

591,81 

136.56 

20,21 

17,75 

5 6 7 ; 4 7 

168,56 

18,51 

13.17 

562,69 

198,56 

18,25 

17,95 

603113 

228.56 

19,33 

17,87 

62?;S4 

258,56 

21,75 

17,23 

611,59 

2S6.56 

21,94 

17.01 

603,80 

318,56 

21.31 

17,12 

592,96 

346.56 

21,13 

17,07 

594;u 

C IRC. 

WHEEL 

ads tam; 

rel, tang 

position 

SPEED 

velocity 

velocity 

18.56 

903,29 

-2.47 

935,75 

48.56 

«03,29 

-6,97 

910,26 

78.56 

903.29 

*3.42 

936.71 

108.54 

903,29 

5,52 

897,77 

138.56 

903,29 

18.79 

634,49 

168,56 

903,29 

10.95 

692,34 

198.56 

903,29 

-109.56 

1012,85 

228,56 

903,29 

-71.37 

974,66 

258,56 

903,29 

-?0.26 

923,55 

288.56 

903,29 

-4. 05 

907.33 

318.56 

903.29 

-10,06 

913,35 

346.56 

*03,29 

- 6,61 

909,90 


SLOPE * 1,14 


ARS PLOW 

ABS 

AXIAL 

ABS 

ANGLE 

VELOCITY 

VELOCITY 

MACH NO 

-0,22 

646,30 

646.29 

0.558 

-0.62 

646,07 

646,04 

0,557 

-0.31 

622,51 

622,50 

0,537 

0,53 

600,67 

600,64 

0,517 

2,12 

5 0 7 , 0 0 

506 , 65 

0,434 

3,25 

193,06 

192, 75 

0,164 

-36,19 

185,54 

149,73 

0,154 

-10,08 

407,66 

401.36 

0,337 

-1.69 

688,19 

687,89 

0,587 

-0,33 

712,01 

711,99 

0,614 

-0.38 

657,12 

657,05 

0,568 

-0,58 

650,44 

650.40 

0,561 


., I LOW 

REL, 

REL. M ACH 

LOCAL 

INSLE 

VELOCITY- 

NO, 

WT, FLOW 

54,49 

1112,69 

0,960 

2,22 

54,64 

1116,21 

0,963 

2,21 

55,53 

1099,03 

0,948 

2,15 

56,22 

1080,17 

0,930 

2,08 

60,20 

1019,33 

0,874 

1,78 

77,81 

912,92 

0,773 

0,68 

81,59 

1023,86 

0,852 

0 .50 

0 7 , 62 

1054,06 

0,871 

1,32 

53,32 

1151,58 

0,982 

2,32 

51,88 

1153.34 

0.995 

2.42 

54,27 

1125,13 

0,972 

2.26 

54,44 

1118,46 

0,965 

2,22 
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